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ABSTRACT
The DIRECT project aims to determine direct distances to two important galaxies in the cosmological
distance ladder – M31 and M33 – using detached eclipsing binaries (DEBs) and Cepheids.
We present the results of the first large-scale CCD-based search for variables in M33. We have observed
two fields located in the central region of M33 for a total of 95 nights on the F. L. Whipple Observatory
1.2 m telescope and 36 nights on the Michigan-Dartmouth-MIT 1.3 m telescope. We have found a total
of 544 variables, including 251 Cepheids and 47 eclipsing binaries.
The catalog of variables is available online, along with finding charts and BVI light curve data (con-
sisting of 8.2×104 individual measurements). The complete set of CCD frames is available upon request.
Subject headings: binaries: eclipsing — Cepheids — distance scale — galaxies: individual (M33) —
stars: variables: other
1. introduction
The DIRECT project (as in “direct distances”) started
in 1996 with the long-term goal of obtaining distances to
two important galaxies in the cosmological distance lad-
der – M31 and M33 – using detached eclipsing binaries
(DEBs) and Cepheids. These two nearby galaxies are the
stepping stones in most of the current effort to understand
the evolving universe at large scales. Not only are they
essential to the calibration of the extragalactic distance
scale, but they also constrain population synthesis models
for early galaxy formation and evolution. However, accu-
rate distances are essential to make these calibrations free
from large systematic uncertainties.
Detached eclipsing binaries have the potential to estab-
lish distances to M31 and M33 with an unprecedented ac-
curacy of better than 5% and possibly to better than 1%.
Current uncertainties in the distances to these galaxies
are in the order of 10 to 15%, as there are discrepancies of
0.2-0.3 mag between various distance indicators. Detached
eclipsing binaries (Andersen 1991; Paczyn´ski 1997) offer a
single-step distance determination to nearby galaxies and
may therefore provide an accurate zeropoint calibration
for other distance indicators, including Cepheids. This
work is the first paper in the DIRECT series related to
the discovery of variables in M33. The previous papers in
the series (Kaluzny et al. 1998; Stanek et al. 1998, 1999;
Kaluzny et al. 1999; Mochejska et al. 1999) have presented
results for five fields in M31.
This work represents the first large-scale CCD-based
search for variables in M33. A previous paper (Macri et
al. 2001a) presented the details of data acquisition, reduc-
tion and calibration, as well as positions and mean BVI
magnitudes, for 57,581 objects in the central part of M33
(consisting of the DIRECT M33 Survey fields A, B and
C). The present paper presents the analysis of the vari-
able stars found in fields A and B. Stanek et al. (2001)
will present the analysis of the variable stars found in field
C, which benefits from an additional year of observations.
§2 summarizes the details of data acquisition and re-
duction; §3 discusses the search and classification of vari-
able stars, and presents the catalogs of variable stars; §4
contains a discussion of our results; and §5 compares our
sample of variables with previous catalogs.
2. observations and data reduction
M33 was observed at the Fred L. Whipple Observatory
1.2-m telescope and at the Michigan-Dartmouth-MIT 1.3-
m telescope between September 1996 and October 1997.
Useful data was acquired on 42 nights during the program.
We observed three fields located north, south and south-
west of the center of M33, which we labeled A, B and C,
respectively. This paper presents the analysis of the vari-
able stars located in fields A and B, whose J2000.0 cen-
ter coordinates are R.A. = 01h34m05.1s, Dec.= 30◦43m43s
and R.A. = 01h33m55.9s, Dec.= 30◦34m04s, respectively.
Macri et al. (2001a) contains the details of data acqui-
sition, reduction and calibration, as well as a catalog of
positions and mean BVI magnitudes of the objects present
in these fields. We refer the interested reader to that pub-
lication for details. PSF photometry was carried out fol-
lowing the precepts of Kaluzny et al. (1998), using an
automated pipeline and the DAOPHOT and ALLSTAR
programs (Stetson 1987, 1992) . The photometric cali-
bration of the fields was carried out using standard stars
from Landolt (1992); the uncertainty in our zeropoints is
±0.04 mag.
1 Based on observations collected at the Fred L. Whipple Observatory 1.2-m telescope and at the Michigan-Dartmouth-MIT 1.3-m telescope.
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3. variable search and classification
Kaluzny et al. (1998) presented a detailed explana-
tion of our techniques for period determination and vari-
able classification, which we summarize here. The reader
should also note that our classification criteria for vari-
ables have been slightly modified over the past five papers
in the series.
In Macri et al. (2001a), we calculated the JS variability
index (Stetson 1996) for all objects in our database, us-
ing the V -band data since it has the best sampling. We
flagged objects with JS,V ≥ 0.75 and σV ≥ 0.04 mag as
candidate variables. The second criterion was introduced
to reject bright stars with very small-amplitude variabil-
ity. This yielded 1298 candidate variables out of a total of
40,642 stars.
Periods were determined using the V -band data only,
employing a variant of the Lafler-Kinman technique pro-
posed by Stetson (1996). We searched for periods between
0.25 and 400 days, which corresponds to the time span of
the observations. When fitting a light curve to a Cepheid
or eclipsing binary template, we tried the ten most likely
periods derived by this procedure, as well as periods cor-
responding to one-half of their values. Once the best-fit
period was identified, it was refined by trying ten values
in its close vicinity.
Figure 1 shows our phase coverage as a function of pe-
riod. The ten most likely periods of each object were saved
for the next step in the analysis procedure, involving the
classification of variables. We classified variables into four
categories: Cepheids, eclipsing binaries, periodic and mis-
cellaneous. The classification process involved automated
template fits as well as a visual examination of the phased
light curves and of the CCD image of every object.
A variable star was classified as a Cepheid if the χ2ν of a
fit of its time series to a template Cepheid light curve was
smaller than the χ2ν of a fit to a template EB light curve
and 3 times smaller than the χ2ν of a fit to a straight line.
We further required that the V -band amplitude be larger
than 0.1 mag. We used the parameterization of Cepheid
light curves in the V and I bands from Stetson (1996).
Since B-band templates were not available, we used the
V -band ones, with their amplitudes rescaled by a fixed
factor of 1.45. Mean magnitudes were obtained by numer-
ical integration of the best-fit templates.
A variable star was classified as an eclipsing binary (EB)
if the χ2ν of a fit of its time series to a EB light curve was
smaller than the χ2ν of a fit to a template Cepheid light
curve and 1.75 times smaller than the χ2ν of a fit to a
straight line. The EB light curve was modeled using nine
parameters: the period (P ), the zero point of the phase
(T0), the eccentricity (e), the longitude of periastron (ω),
the radii of the two stars relative to the binary separation
(r1 and r2), the inclination angle (i), and the magnitudes
of the primary and of the uneclipsed system. We further
required that the larger stellar radius be less than 90%
of the binary separation and that the light of the brighter
star be less than 90% of the total light. Lastly, we rejected
periods within 0.025d of 1 and 2 days, to avoid spurious
classifications due to aliasing of long-period variables. 46
objects were classified as EBs.
In some cases, the classification routine was able to fit a
variable light curve with either a Cepheid or EB template.
However, visual inspection of the light curve showed un-
usual colors or a shallow amplitude. These objects may
be Cepheids or EBs, but higher-quality observations are
required for a secure classification. Therefore, we have
only classified them as “periodic”. 26 objects fell into this
category.
In 206 cases, the classification routine could not obtain
a satisfactory match to a Cepheid or EB template, but the
V -band JS index of the object being analyzed was equal
or greater than 1.2, implying a well-established variability.
We examined the light curve and CCD image of these ob-
jects and rejected 37 of them because they were close to
or on top of chip defects, or near saturated stars. The re-
maining 169 objects seemed to be authentic and thus were
classified as “miscellaneous”. An additional 780 objects,
which did not match the Cepheid or EB templates and
which had a V -band JS < 1.2, were discarded.
The star catalog of Macri et al. (2001a) required that
objects be present in at least two bands (the V band and
either the B or I bands) in order to be included in it.
However, there could be additional variables in our fields
with data in one band only. This situation could arise
in regions of high extinction, where only the I-band flux
would be detected. Additionally, some objects could have
been detected in the V band and missed in the I band due
to close proximity to a bright red object. Therefore, we
decided to repeat our variable search and classification for
single-band objects in our V - and I-band databases.
We searched the V -band database for objects with no
counterparts in other bands and with JS ≥ 0.75 and
σV ≥ 0.04 mag. We found 255 such objects and ana-
lyzed them in manner described above. 11 were classified
as Cepheids, 1 was classified as an EB, 15 were labeled as
“miscellaneous”, and 228 were rejected.
We searched the I-band database for objects with no
counterparts in other bands and with JS ≥ 1.2 and
σI ≥ 0.04 mag. We were aware that our observing strat-
egy had not included obtaining back-to-back images in this
band, a fact that affects the meaning of the JS statistic.
Therefore, a substantial number of objects (638) passed
our selection criteria. We decided to only retain the vari-
ables that fitted a Cepheid or EB template. Since the
latter are blue objects, it is not surprising that none were
found. 36 objects had good fits to the Cepheid templates,
but their location in the P-L plane indicates that they are
most likely Population II Cepheids (see §4). We therefore
classified them as “periodic”.
In summary, our classification of candidate variables re-
sulted in the selection of 544 objects, of which 251 were
classified as Cepheids, 47 as eclipsing binaries, 62 as pe-
riodic variables and 184 as miscellaneous variables. The
candidate objects include 11 Cepheids, 1 EB and 15 mis-
cellaneous variables detected only in the V band, and 36
periodic variables detected only in the I band. Figures 2-
5 contain representative light curves of each class of vari-
ables.
Tables 1-4 contain catalogs of the Cepheids, EBs, peri-
odic and miscellaneous variables, respectively, discovered
in our search. We list their designations, positions (in
J2000.0 coordinates), periods (JS values for miscellaneous
variables), mean V , I, and B magnitudes, and r.m.s. de-
viations of the light curves from the best-fit templates (for
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Cepheids and EBs) or from the mean magnitudes (for mis-
cellaneous and periodic variables). Tables 5-8 contain the
individual photometric measurements for all variables4.
4. discussion
Figure 6 shows (B−V, V ) and (V−I, V ) color-magnitude
diagrams indicating the location of the variables which
have data in more than one band. The star catalog from
Macri et al. (2001a) is plotted with black dots, while the
variables are marked with circles of different colors: green
for Cepheids, blue for EBs, red for miscellaneous variables,
and yellow for periodic variables. The displacement in-
duced by an extinction of AV = 1 mag is indicated by the
arrows.
The segregation of EBs in the blue part of the dia-
gram, and of Cepheids in the instability strip, is quite
clear in both panels. Variables labeled as “miscellaneous”
seem to fall into two well-defined categories: i) luminous
blue variables (V < 18, V − I < 1.5) and ii) AGB stars
(V < 20.5, V −I > 2), while other miscellaneous variables
populate the lower regions of the CMD (V > 21, V−I ∼ 2).
Figure 7 shows the B, V and I-band Period-Luminosity
relations for the Cepheid and “periodic” variables, con-
structed from the data presented in Table 1. The I-band
magnitudes of the long-period “periodic” variables are well
correlated, indicating that these are probably Population
II variables (either W Virginis or RV Tauri stars). The
Cepheids for which HST archival data is available are
presently being studied by Mochejska et al. (2001). The
analysis of the Cepheid sample and a determination of the
distance to M33 will be presented in Macri et al. (2001b).
5. previously-known variables in m33
The search for variables in M33 has a long and venera-
ble history. Duncan (1922) (hereafter, Du22) discovered
three variables in this galaxy while searching for novae.
The first two of these are irregular variables, while the
third one turned out to be a 42-day Cepheid. Hubble
(1926) (hereafter Hu26) undertook an extensive observa-
tional program which resulted in the discovery of 41 vari-
ables, including 35 Cepheids and one eclipsing variable.
Later, Hubble & Sandage (1953) (hereafter, HS53) dis-
covered an additional three bright irregular variables. Af-
ter a long hiatus, van den Bergh, Herbst & Kowal (1975)
(hereafter VHK75) discovered 36 new variables but were
unable to determine periods and classifications for them,
due to the rather poor quality of their magnitudes. Lastly,
Sandage & Carlson (1983) (hereafter, SC83) discovered an
additional 12 Cepheids.
Table 9 lists the properties of all these “classical” vari-
ables, and their DIRECT counterparts, where available.
Coordinates are from the catalog of Macri et al. (2001a),
if the variable was present in it. Otherwise, they were
obtained from the original publication or from a digitized
POSS image of M33. We hope this table, which to our
knowledge is the first compilation of all M33 classical vari-
ables, will serve as reference for future work.
In general, there is good agreement between the classical
and the DIRECT periods and classification of these vari-
ables. In two cases (Hu26-V04 and VHK75-76), we believe
the original finding charts may be erroneously indicating a
nearby star as the variable instead of the actual object. In
both cases, the star marked as variable in the original find-
ing charts exhibits no variability in our database, while a
nearby star has the properties of the object listed as vari-
able in the text or tables of the original work. It seems that
van den Bergh, Herbst & Kowal (1975) did not notice this
mis-identification of V04 by Hubble (1926), and thought
that VHK75-49 was a new object when it was actually the
same variable.
Four classical variables which had been not been clas-
sified as Cepheids were found to be so by our automated
template fitting program. Such was the case for Du22-
V01 (re-classified as a 33-day Cepheid), Hu26-V15 (re-
classified as a 50-day Cepheid), Hu26-V21 (re-classified as
a 67-day Cepheid) and Hu26-V45 (re-classified as a 74-day
Cepheid). One classical Cepheid (Hu26-V19) is present in
the star catalog of Macri et al. (2001a), but it did not
meet the criteria to be classified as a variable. Indeed, the
amplitude of its pulsation seems to have decreased from
∼ 1 mag at the beginning of the century to a few hun-
dredths of a magnitude at present. We are exploring this
change and will report our findings elsewhere.
The only modern search for variables in M33 was un-
dertaken by Kinman, Mould & Wood (1987) (hereafter,
KMW87). The observations were carried out using plates,
but these were scanned and digitized using a PDS machine,
and the search for variables was performed using an auto-
mated software routine. They discovered 65 Cepheids, 44
long-period variables, 6 periodic variables and 224 miscel-
laneous variables over a large area of the disk of M33.
Table 10 lists DIRECT counterparts for the KMW87
variables located in our fields A & B. Generally, there is
good agreement between the KMW87 and DIRECT pe-
riods and classification of these variables. We were able
to retrieve all but one of the KMW87 Cepheids; the lone
exception seems to have a very faint counterpart in our
frames, below the detection threshold. We were also able
to recover the only KMW87 W Vir candidate located
in our fields, which we have classified as a short-period
Cepheid, and all but three of the KMW87 long-period
variables. Lastly, we found good matches (< 1′′) in our
catalog of variables for one third (23/72) of the KMW87
unclassified variables present in our fields.
6. conclusions
We have presented the results of the first large-scale
CCD-based search for variables in M33. Our catalog con-
tains 544 variables, including 251 Cepheids, 47 eclipsing
binaries, 62 periodic variables, and 184 miscellaneous vari-
ables.
The Cepheids for which HST archival data is available
are presently being studied by Mochejska et al. (2001).
The analysis of the Cepheid sample and a determination
of the distance to M33 will be presented in Macri et al.
(2001b).
Finding charts and individual photometric measure-
ments for all variables are available from the DIRECT
project Web site at http://cfa-www.harvard.edu/
∼kstanek/DIRECT.
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Fig. 1.— Phase coverage for variables of different periods, based on the span and sampling of our V -band data.
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Fig. 2.— Light Curves for 6 of the 251 Cepheid variables. BV I data are represented by blue, green and red filled circles, respectively. The
best-fit model light curves are overplotted using solid lines.
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Fig. 3.— Light Curves for 4 of the 47 eclipsing binaries. BV I data are represented by blue, green and red filled circles, respectively. The
best-fit model light curves are overplotted using solid lines.
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Fig. 4.— Light Curves for 6 of the 62 periodic variables. V I data are represented by green and red filled circles, respectively.
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Fig. 5.— Light Curves for 8 of the 184 miscellaneous variables. BV I data are represented by blue, green and red filled circles, respectively.
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Fig. 6.— Color-magnitude diagrams indicating the location of the variables. Stars from the catalog of Macri et al. (2001a) are plotted
using small black dots, while variables are indicated using solid circles of different colors: blue for EBs, green for Cepheids, yellow for periodic
variables, and red for miscellaneous variables.
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Fig. 7.— B, V and I-band Period-Luminosity relations for Cepheids (solid circles) and “periodic” variables (open circles), constructed from
the data presented in Tables 1 and 3.
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Table 1
DIRECT Cepheids
Designation R.A. (J2000.0) Dec. P (d) V I B σV σI σB Amp.
D33J013417.3+304505.3 01:34:17.35 30:45:05.25 3.66 22.74 · · · · · · 0.14 · · · · · · 0.79
D33J013341.2+302856.4 01:33:41.24 30:28:56.39 3.97 21.47 20.42 22.04 0.09 0.13 0.33 0.27
D33J013353.2+304420.4 01:33:53.18 30:44:20.37 4.10 22.23 · · · 22.95 0.19 · · · 0.22 0.49
D33J013413.1+304210.5 01:34:13.12 30:42:10.55 4.11 21.39 20.10 · · · 0.11 0.10 · · · 0.29
D33J013349.8+304737.0 01:33:49.80 30:47:37.03 4.19 22.58 21.01 23.23 0.21 0.23 0.20 0.56
D33J013336.9+303709.3 01:33:36.86 30:37:09.34 4.36 20.77 19.55 · · · 0.07 0.05 · · · 0.21
D33J013351.9+304658.7 01:33:51.94 30:46:58.69 4.39 20.79 · · · · · · 0.08 · · · · · · 0.20
D33J013402.6+303944.5 01:34:02.60 30:39:44.53 4.47 21.30 · · · · · · 0.09 · · · · · · 0.33
D33J013412.2+304353.1 01:34:12.20 30:43:53.15 4.47 21.80 20.92 22.26 0.12 0.11 0.10 0.28
D33J013421.6+304618.2 01:34:21.55 30:46:18.20 4.76 22.36 21.20 23.06 0.20 0.15 0.24 0.57
D33J013409.7+304350.4 01:34:09.74 30:43:50.42 4.77 21.10 20.69 · · · 0.10 0.14 · · · 0.29
D33J013359.4+304214.2 01:33:59.41 30:42:14.22 4.78 21.67 20.85 · · · 0.16 0.28 · · · 0.41
D33J013426.8+304522.0 01:34:26.78 30:45:21.96 4.81 21.88 20.52 · · · 0.18 0.11 · · · 0.42
D33J013339.1+303713.3 01:33:39.07 30:37:13.34 4.84 21.40 21.02 · · · 0.12 0.12 · · · 0.33
D33J013342.9+302903.7 01:33:42.90 30:29:03.70 4.93 20.47 19.04 21.52 0.04 0.05 0.20 0.11
D33J013336.4+303437.8 01:33:36.37 30:34:37.78 4.98 21.60 20.49 21.96 0.13 0.12 0.41 0.45
D33J013357.0+304826.4 01:33:57.01 30:48:26.43 5.00 21.60 21.20 22.05 0.11 0.20 0.11 0.35
D33J013421.5+304000.2 01:34:21.51 30:40:00.16 5.03 21.68 20.82 22.10 0.09 0.16 0.15 0.32
D33J013400.4+304808.8 01:34:00.37 30:48:08.79 5.10 21.34 20.40 22.04 0.08 0.11 0.12 0.20
D33J013341.5+304737.7 01:33:41.53 30:47:37.75 5.19 21.97 20.95 · · · 0.22 0.17 · · · 0.52
D33J013358.1+302958.6 01:33:58.13 30:29:58.56 5.24 21.26 19.93 21.96 0.10 0.06 0.22 0.26
D33J013405.9+303453.8 01:34:05.94 30:34:53.80 5.28 20.78 20.04 21.11 0.10 0.07 0.15 0.25
D33J013342.6+303329.5 01:33:42.61 30:33:29.52 5.31 20.60 19.95 21.22 0.05 0.07 0.08 0.15
D33J013408.6+303754.8 01:34:08.59 30:37:54.80 5.32 21.23 · · · 21.73 0.10 · · · 0.22 0.39
D33J013340.8+303434.3 01:33:40.80 30:34:34.32 5.33 21.13 20.39 · · · 0.11 0.09 · · · 0.41
D33J013421.6+304415.9 01:34:21.62 30:44:15.94 5.36 20.93 19.61 21.87 0.07 0.05 0.09 0.18
D33J013405.5+304133.3 01:34:05.50 30:41:33.29 5.37 21.97 · · · 22.01 0.15 · · · 0.38 0.53
D33J013342.5+302958.7 01:33:42.45 30:29:58.67 5.39 21.24 19.81 22.13 0.10 0.09 0.14 0.21
D33J013359.5+303846.8 01:33:59.47 30:38:46.82 5.45 21.24 · · · · · · 0.14 · · · · · · 0.40
D33J013355.3+304638.6 01:33:55.34 30:46:38.57 5.49 21.11 20.18 21.78 0.12 0.09 0.11 0.28
D33J013415.4+304452.8 01:34:15.43 30:44:52.80 5.49 20.53 19.75 21.04 0.04 0.05 0.05 0.14
D33J013331.8+303727.2 01:33:31.79 30:37:27.23 5.54 21.71 19.01 · · · 0.25 0.07 · · · 0.19
D33J013357.0+303117.5 01:33:57.00 30:31:17.47 5.55 20.68 19.58 21.35 0.05 0.06 0.08 0.13
D33J013344.1+304558.1 01:33:44.09 30:45:58.07 5.56 20.83 20.11 21.19 0.08 0.11 0.07 0.21
D33J013351.2+303001.0 01:33:51.18 30:30:01.04 5.60 20.58 19.63 21.23 0.05 0.08 0.11 0.15
D33J013429.1+303836.1 01:34:29.11 30:38:36.10 5.62 21.14 · · · 21.79 0.13 · · · 0.20 0.35
D33J013350.0+304346.7 01:33:50.03 30:43:46.74 5.64 21.10 20.70 21.43 0.10 0.29 0.19 0.28
D33J013417.1+303932.9 01:34:17.08 30:39:32.87 5.64 19.97 19.52 20.35 0.04 0.04 0.05 0.11
D33J013414.0+304837.7 01:34:14.04 30:48:37.69 5.67 21.06 20.23 21.73 0.09 0.09 0.07 0.27
D33J013401.3+304325.6 01:34:01.31 30:43:25.61 5.68 20.87 · · · · · · 0.11 · · · · · · 0.35
D33J013420.6+304244.2 01:34:20.65 30:42:44.17 5.70 21.42 20.50 22.05 0.10 0.09 0.14 0.36
D33J013426.8+304357.7 01:34:26.82 30:43:57.69 5.70 19.93 19.58 · · · 0.04 0.07 · · · 0.10
D33J013350.6+304734.9 01:33:50.59 30:47:34.87 5.74 21.60 20.74 22.20 0.11 0.14 0.12 0.32
D33J013332.2+303001.9 01:33:32.17 30:30:01.87 5.79 21.37 19.91 22.15 0.14 0.11 0.30 0.36
D33J013413.6+304210.5 01:34:13.59 30:42:10.55 5.87 20.06 19.51 · · · 0.03 0.04 · · · 0.12
D33J013350.9+303156.3 01:33:50.94 30:31:56.32 5.89 20.70 20.04 21.05 0.12 0.08 0.32 0.29
D33J013405.0+303557.5 01:34:04.97 30:35:57.52 5.89 21.22 20.52 21.61 0.09 0.14 0.24 0.32
D33J013407.3+303048.6 01:34:07.32 30:30:48.60 5.90 21.90 20.98 · · · 0.15 0.13 · · · 0.42
D33J013407.9+303831.6 01:34:07.90 30:38:31.63 5.90 20.31 19.82 20.65 0.06 0.09 0.23 0.21
D33J013343.9+304513.7 01:33:43.94 30:45:13.72 5.91 20.16 · · · 20.42 0.06 · · · 0.04 0.16
D33J013349.8+304427.9 01:33:49.79 30:44:27.89 5.91 21.84 21.39 22.69 0.18 0.40 0.16 0.53
D33J013424.9+304431.2 01:34:24.86 30:44:31.24 5.91 21.38 20.20 22.41 0.08 0.08 0.11 0.22
D33J013359.8+303800.0 01:33:59.84 30:38:00.03 5.99 21.30 20.72 21.95 0.16 0.20 0.59 0.49
D33J013346.9+304334.2 01:33:46.90 30:43:34.21 6.00 20.94 20.00 21.44 0.09 0.14 0.11 0.26
D33J013349.6+304744.7 01:33:49.63 30:47:44.73 6.00 21.92 20.52 · · · 0.14 0.13 · · · 0.32
D33J013408.5+304430.6 01:34:08.48 30:44:30.59 6.00 21.49 20.97 22.01 0.09 0.20 0.09 0.21
D33J013350.6+303445.8 01:33:50.63 30:34:45.80 6.03 21.11 20.39 21.77 0.11 0.14 0.28 0.36
D33J013359.0+304531.0 01:33:59.00 30:45:30.96 6.07 21.08 20.54 · · · 0.13 0.14 · · · 0.34
D33J013403.2+304332.0 01:34:03.17 30:43:32.01 6.07 20.95 19.80 · · · 0.09 0.08 · · · 0.25
D33J013417.0+302923.1 01:34:17.04 30:29:23.07 6.11 21.40 20.64 21.84 0.15 0.09 0.27 0.52
D33J013356.7+304838.6 01:33:56.75 30:48:38.63 6.12 20.99 20.23 21.37 0.11 0.13 0.12 0.37
D33J013405.6+304120.5 01:34:05.57 30:41:20.51 6.12 21.58 20.35 22.38 0.17 0.14 0.23 0.40
D33J013406.2+303031.3 01:34:06.25 30:30:31.28 6.18 21.30 20.46 21.92 0.08 0.11 0.06 0.20
D33J013403.7+304528.6 01:34:03.70 30:45:28.59 6.19 20.94 20.18 21.52 0.09 0.09 0.11 0.32
D33J013417.0+303415.5 01:34:16.99 30:34:15.53 6.25 21.10 19.98 21.49 0.09 0.08 0.10 0.23
D33J013349.4+304701.9 01:33:49.39 30:47:01.89 6.35 21.43 · · · 22.20 0.17 · · · 0.15 0.42
D33J013425.0+304129.7 01:34:24.98 30:41:29.65 6.55 21.28 20.24 21.98 0.11 0.09 0.14 0.42
D33J013349.4+303009.4 01:33:49.36 30:30:09.39 6.78 21.12 20.40 21.47 0.08 0.10 0.24 0.39
D33J013352.1+304702.9 01:33:52.10 30:47:02.94 6.86 20.72 20.03 21.43 0.07 0.10 0.04 0.25
D33J013355.8+304416.5 01:33:55.78 30:44:16.47 6.89 21.38 20.78 22.00 0.16 0.24 0.13 0.47
D33J013406.4+304003.7 01:34:06.43 30:40:03.68 6.93 20.57 19.59 21.10 0.07 0.08 0.07 0.31
D33J013428.3+303900.4 01:34:28.33 30:39:00.40 6.99 21.24 20.41 21.74 0.08 0.07 0.08 0.30
D33J013332.5+303408.9 01:33:32.46 30:34:08.90 7.06 21.17 20.54 · · · 0.14 0.18 · · · 0.57
D33J013333.8+303427.8 01:33:33.76 30:34:27.77 7.06 20.66 19.82 21.66 0.07 0.09 0.12 0.23
D33J013403.0+304727.9 01:34:03.03 30:47:27.89 7.09 21.16 20.41 21.85 0.07 0.08 0.06 0.28
D33J013404.1+304329.3 01:34:04.07 30:43:29.28 7.09 20.24 19.16 20.59 0.06 0.06 0.10 0.22
D33J013410.3+303934.8 01:34:10.31 30:39:34.85 7.09 21.48 20.99 22.03 0.10 0.14 0.12 0.39
D33J013429.2+304015.9 01:34:29.22 30:40:15.85 7.14 21.34 20.50 21.95 0.11 0.14 0.21 0.50
D33J013331.7+302904.7 01:33:31.67 30:29:04.67 7.22 20.04 19.57 20.34 0.04 0.06 0.12 0.15
D33J013413.6+303027.7 01:34:13.55 30:30:27.65 7.30 21.40 20.33 22.06 0.09 0.09 0.17 0.28
D33J013356.1+303803.9 01:33:56.09 30:38:03.88 7.35 21.24 20.49 21.93 0.11 0.11 0.20 0.35
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Designation R.A. (J2000.0) Dec. P (d) V I B σV σI σB Amp.
D33J013336.5+303053.2 01:33:36.52 30:30:53.24 7.59 21.14 20.61 · · · 0.14 0.20 · · · 0.63
D33J013347.9+302943.6 01:33:47.91 30:29:43.62 7.63 21.33 19.94 22.37 0.09 0.11 0.18 0.25
D33J013422.5+304408.4 01:34:22.53 30:44:08.38 7.66 21.31 20.25 22.10 0.09 0.08 0.07 0.24
D33J013424.4+304739.0 01:34:24.36 30:47:39.05 7.69 20.77 19.69 21.53 0.07 0.08 0.12 0.30
D33J013417.2+303726.1 01:34:17.18 30:37:26.15 7.72 21.95 20.58 · · · 0.29 0.17 · · · 0.54
D33J013350.7+303203.7 01:33:50.66 30:32:03.73 7.77 19.93 18.95 20.21 0.04 0.07 0.10 0.12
D33J013344.6+304212.9 01:33:44.55 30:42:12.89 7.82 20.07 19.32 20.66 0.07 0.10 0.08 0.13
D33J013402.3+304242.9 01:34:02.26 30:42:42.95 7.84 20.99 20.30 21.62 0.10 0.14 0.05 0.40
D33J013413.9+304324.3 01:34:13.92 30:43:24.27 7.96 21.41 19.95 22.36 0.09 0.06 0.11 0.25
D33J013417.3+303211.5 01:34:17.31 30:32:11.51 7.96 21.17 20.14 21.85 0.08 0.06 0.22 0.44
D33J013332.4+303143.3 01:33:32.45 30:31:43.29 7.97 21.47 20.33 22.62 0.11 0.08 0.27 0.38
D33J013348.8+303415.8 01:33:48.82 30:34:15.78 7.97 20.34 · · · 20.98 0.08 · · · 0.08 0.25
D33J013429.6+304138.2 01:34:29.60 30:41:38.18 7.98 20.68 20.06 21.04 0.06 0.12 0.09 0.33
D33J013341.8+304312.2 01:33:41.79 30:43:12.18 8.06 21.44 20.38 22.53 0.14 0.12 0.08 0.42
D33J013417.7+304508.1 01:34:17.75 30:45:08.06 8.14 20.26 19.23 20.98 0.05 0.04 0.08 0.23
D33J013336.3+303243.7 01:33:36.30 30:32:43.69 8.18 21.45 20.69 22.18 0.12 0.11 0.09 0.31
D33J013348.8+303045.0 01:33:48.77 30:30:44.96 8.18 21.26 20.26 22.23 0.08 0.09 0.18 0.28
D33J013412.6+304126.7 01:34:12.61 30:41:26.73 8.32 21.12 20.03 22.13 0.08 0.06 0.12 0.21
D33J013402.4+303831.8 01:34:02.43 30:38:31.85 8.33 20.80 20.17 21.17 0.09 0.13 0.15 0.23
D33J013339.8+303412.2 01:33:39.77 30:34:12.22 8.37 20.86 20.03 21.61 0.13 0.10 0.11 0.48
D33J013413.3+304307.3 01:34:13.34 30:43:07.32 8.54 21.31 20.68 21.97 0.09 0.11 0.09 0.34
D33J013416.0+304644.0 01:34:16.00 30:46:43.97 8.55 21.17 20.21 22.03 0.07 0.07 0.08 0.21
D33J013406.6+303816.8 01:34:06.56 30:38:16.77 8.58 20.29 · · · · · · 0.06 · · · · · · 0.24
D33J013356.2+303909.1 01:33:56.24 30:39:09.07 8.59 20.54 19.32 · · · 0.19 0.09 · · · 0.23
D33J013409.3+304238.6 01:34:09.31 30:42:38.59 8.71 20.94 19.67 22.00 0.10 0.09 0.12 0.22
D33J013424.0+304859.0 01:34:24.01 30:48:58.97 8.84 20.97 19.85 21.58 0.08 0.07 0.09 0.17
D33J013337.5+303305.1 01:33:37.54 30:33:05.08 8.98 21.05 20.06 · · · 0.11 0.10 · · · 0.31
D33J013336.8+303434.4 01:33:36.80 30:34:34.36 9.06 20.39 19.16 20.96 0.06 0.06 0.18 0.25
D33J013413.9+303212.3 01:34:13.85 30:32:12.34 9.09 20.93 20.06 21.31 0.08 0.09 0.16 0.24
D33J013346.3+302908.9 01:33:46.25 30:29:08.91 9.12 20.59 19.83 21.15 0.07 0.09 0.17 0.22
D33J013413.5+304334.7 01:34:13.49 30:43:34.68 9.14 20.75 20.22 21.00 0.08 0.10 0.07 0.30
D33J013352.7+303416.2 01:33:52.73 30:34:16.25 9.22 21.11 19.42 21.64 0.10 0.09 0.12 0.21
D33J013426.9+304003.6 01:34:26.91 30:40:03.58 9.26 20.68 19.75 21.20 0.06 0.06 0.07 0.25
D33J013419.2+303430.2 01:34:19.17 30:34:30.25 9.38 21.16 20.18 · · · 0.09 0.08 · · · 0.23
D33J013343.1+303648.9 01:33:43.14 30:36:48.89 9.59 20.61 19.65 21.46 0.07 0.07 0.04 0.20
D33J013353.2+304835.2 01:33:53.18 30:48:35.17 9.60 20.16 18.97 · · · 0.06 0.07 · · · 0.20
D33J013350.8+304715.5 01:33:50.76 30:47:15.54 9.72 20.82 20.13 21.38 0.10 0.14 0.09 0.36
D33J013349.2+303218.1 01:33:49.24 30:32:18.10 9.81 21.33 20.31 22.14 0.14 0.12 0.14 0.32
D33J013421.1+304415.5 01:34:21.13 30:44:15.51 9.98 20.70 19.90 21.19 0.07 0.06 0.04 0.37
D33J013408.8+303946.5 01:34:08.82 30:39:46.55 10.11 20.56 19.52 21.12 0.08 0.08 0.12 0.23
D33J013355.0+303537.0 01:33:54.97 30:35:37.03 10.12 20.59 19.66 21.02 0.10 0.07 0.16 0.38
D33J013342.1+303210.7 01:33:42.10 30:32:10.68 10.38 21.09 19.20 · · · 0.18 0.08 · · · 0.31
D33J013356.1+303903.0 01:33:56.10 30:39:02.95 10.43 20.50 · · · · · · 0.11 · · · · · · 0.31
D33J013410.2+304450.6 01:34:10.23 30:44:50.61 10.45 20.71 19.91 21.42 0.08 0.08 0.07 0.32
D33J013409.5+303621.6 01:34:09.55 30:36:21.60 10.47 20.52 19.77 20.79 0.08 0.10 0.09 0.27
D33J013417.0+304640.2 01:34:17.03 30:46:40.19 10.56 20.77 19.50 21.73 0.08 0.06 0.06 0.25
D33J013338.8+303422.6 01:33:38.84 30:34:22.59 10.60 20.65 · · · · · · 0.09 · · · · · · 0.37
D33J013341.9+302951.8 01:33:41.91 30:29:51.75 10.60 21.08 19.98 22.12 0.13 0.11 0.27 0.36
D33J013413.9+304418.7 01:34:13.89 30:44:18.75 10.61 21.74 20.40 22.58 0.14 0.12 0.09 0.54
D33J013335.6+303649.2 01:33:35.57 30:36:49.21 10.70 20.80 20.31 21.78 0.10 0.27 0.23 0.48
D33J013419.7+303418.9 01:34:19.70 30:34:18.91 11.03 21.46 20.50 22.09 0.17 0.13 0.20 0.54
D33J013358.6+304400.1 01:33:58.57 30:44:00.13 11.16 20.51 19.61 21.29 0.07 0.05 0.05 0.31
D33J013412.5+303839.8 01:34:12.47 30:38:39.77 11.24 19.89 19.00 · · · 0.08 0.05 · · · 0.22
D33J013415.4+303727.6 01:34:15.43 30:37:27.59 11.28 20.98 20.04 · · · 0.12 0.13 · · · 0.28
D33J013356.0+304231.3 01:33:55.95 30:42:31.32 11.35 20.53 19.78 20.77 0.10 0.08 0.12 0.29
D33J013411.3+303535.2 01:34:11.35 30:35:35.16 11.45 20.49 19.67 21.07 0.07 0.08 0.12 0.26
D33J013353.4+303308.5 01:33:53.40 30:33:08.46 11.49 21.46 20.70 · · · 0.15 0.17 · · · 0.57
D33J013340.3+304741.7 01:33:40.31 30:47:41.75 11.50 20.94 19.97 21.95 0.07 0.08 0.09 0.26
D33J013335.5+303330.2 01:33:35.53 30:33:30.20 11.52 20.63 19.76 21.46 0.10 0.10 0.16 0.45
D33J013413.4+303317.7 01:34:13.40 30:33:17.68 11.52 21.30 19.98 · · · 0.11 0.09 · · · 0.38
D33J013357.4+304113.9 01:33:57.37 30:41:13.88 11.62 20.34 19.35 20.84 0.08 0.08 0.10 0.27
D33J013414.7+304609.7 01:34:14.70 30:46:09.66 11.78 21.79 · · · · · · 0.18 · · · · · · 0.39
D33J013336.3+303730.7 01:33:36.28 30:37:30.72 11.79 21.07 19.68 · · · 0.10 0.11 · · · 0.33
D33J013337.7+303218.9 01:33:37.70 30:32:18.92 11.88 20.89 19.81 · · · 0.09 0.07 · · · 0.30
D33J013420.3+304351.9 01:34:20.29 30:43:51.93 11.95 20.41 19.53 21.18 0.07 0.06 0.08 0.40
D33J013356.2+304343.0 01:33:56.19 30:43:42.99 11.97 20.74 19.63 21.57 0.10 0.07 0.10 0.38
D33J013341.4+304756.1 01:33:41.36 30:47:56.15 12.12 20.25 19.18 21.26 0.06 0.06 0.16 0.33
D33J013357.6+303805.4 01:33:57.57 30:38:05.36 12.34 20.56 19.77 20.74 0.13 0.11 0.18 0.58
D33J013346.6+304821.8 01:33:46.63 30:48:21.78 12.35 20.22 18.49 21.31 0.06 0.04 0.10 0.17
D33J013351.1+304400.4 01:33:51.11 30:44:00.42 12.35 21.16 20.18 22.13 0.20 0.19 0.13 0.70
D33J013411.3+304755.1 01:34:11.28 30:47:55.14 12.41 20.26 19.38 20.89 0.06 0.07 0.10 0.33
D33J013355.0+304643.2 01:33:55.03 30:46:43.21 12.86 20.11 19.29 20.71 0.05 0.06 0.07 0.15
D33J013349.8+303758.7 01:33:49.80 30:37:58.65 12.91 20.24 19.82 · · · 0.10 0.11 · · · 0.48
D33J013346.0+304231.9 01:33:46.03 30:42:31.86 12.92 20.22 19.30 21.05 0.09 0.08 0.10 0.46
D33J013350.0+303014.9 01:33:49.99 30:30:14.94 12.97 20.72 19.39 21.37 0.07 0.05 0.17 0.35
D33J013406.1+303734.0 01:34:06.08 30:37:33.96 13.02 21.06 19.71 22.07 0.08 0.08 0.24 0.20
D33J013402.8+304145.7 01:34:02.80 30:41:45.67 13.04 20.02 18.91 20.68 0.06 0.06 0.09 0.36
D33J013345.9+304421.4 01:33:45.91 30:44:21.44 13.12 20.57 · · · 21.53 0.10 · · · 0.12 0.46
D33J013359.9+303910.3 01:33:59.94 30:39:10.33 13.24 20.67 19.33 · · · 0.11 0.15 · · · 0.32
D33J013356.5+304632.1 01:33:56.51 30:46:32.13 13.29 22.57 20.89 · · · 0.23 0.26 · · · 1.00
D33J013411.9+302947.6 01:34:11.88 30:29:47.61 13.31 20.59 19.53 21.24 0.08 0.08 0.13 0.50
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Designation R.A. (J2000.0) Dec. P (d) V I B σV σI σB Amp.
D33J013408.1+303931.9 01:34:08.14 30:39:31.86 13.32 20.41 19.83 20.65 0.11 0.13 0.13 0.28
D33J013352.1+304849.6 01:33:52.06 30:48:49.61 13.33 20.50 19.53 21.23 0.10 0.10 0.15 0.60
D33J013415.1+304435.2 01:34:15.14 30:44:35.23 13.35 20.61 19.58 21.52 0.06 0.06 0.13 0.26
D33J013411.2+303519.1 01:34:11.95 30:35:19.07 13.37 20.79 19.49 21.39 0.11 0.07 0.18 0.48
D33J013408.8+304543.5 01:34:08.79 30:45:43.49 13.53 20.86 19.80 21.67 0.07 0.08 0.12 0.54
D33J013351.2+303758.2 01:33:51.24 30:37:58.19 13.56 19.88 · · · 20.58 0.08 · · · 0.24 0.39
D33J013402.5+303628.0 01:34:02.52 30:36:28.04 13.66 20.43 19.50 20.88 0.09 0.08 0.12 0.32
D33J013331.6+303704.5 01:33:31.60 30:37:04.48 13.76 21.11 20.13 · · · 0.16 0.14 · · · 0.47
D33J013338.8+303751.1 01:33:38.81 30:37:51.09 13.78 21.34 20.20 · · · 0.18 0.14 · · · 0.65
D33J013336.5+302933.5 01:33:36.54 30:29:33.54 13.94 21.49 20.05 · · · 0.16 0.08 · · · 0.54
D33J013408.4+303817.2 01:34:08.36 30:38:17.16 14.35 20.24 19.20 · · · 0.07 0.06 · · · 0.40
D33J013405.9+303928.9 01:34:05.89 30:39:28.87 14.59 20.01 19.32 · · · 0.06 0.05 · · · 0.42
D33J013409.1+303629.7 01:34:09.06 30:36:29.66 14.62 19.54 18.99 19.89 0.04 0.04 0.03 0.12
D33J013404.9+304022.6 01:34:04.91 30:40:22.58 14.63 20.17 18.73 21.09 0.11 0.09 0.13 0.48
D33J013348.3+304319.2 01:33:48.26 30:43:19.17 14.64 20.42 19.41 21.45 0.08 0.05 0.14 0.30
D33J013429.3+304339.0 01:34:29.32 30:43:38.96 14.77 20.30 19.38 20.87 0.06 0.06 0.10 0.54
D33J013401.3+304026.9 01:34:01.35 30:40:26.91 14.85 19.94 19.39 20.17 0.10 0.10 0.19 0.38
D33J013428.0+304101.3 01:34:28.02 30:41:01.28 14.89 20.32 19.63 · · · 0.06 0.10 · · · 0.39
D33J013415.1+304453.3 01:34:15.09 30:44:53.34 14.92 20.65 19.49 21.23 0.06 0.04 0.07 0.29
D33J013347.6+303634.1 01:33:47.59 30:36:34.13 14.93 20.64 19.83 21.18 0.10 0.10 0.07 0.47
D33J013346.2+303744.1 01:33:46.22 30:37:44.14 15.06 20.38 · · · 21.23 0.13 · · · 0.20 0.58
D33J013335.0+303336.5 01:33:34.96 30:33:36.46 15.07 20.18 19.36 20.84 0.06 0.06 0.21 0.51
D33J013348.2+303800.1 01:33:48.17 30:38:00.10 15.08 20.04 19.26 · · · 0.15 0.09 · · · 0.42
D33J013338.4+303602.5 01:33:38.36 30:36:02.52 15.13 21.29 20.13 · · · 0.15 0.14 · · · 0.65
D33J013401.0+304341.7 01:34:01.02 30:43:41.66 15.65 19.68 19.13 · · · 0.04 0.05 · · · 0.18
D33J013334.3+303500.3 01:33:34.27 30:35:00.35 15.69 20.42 19.50 21.46 0.09 0.07 0.28 0.43
D33J013401.6+303103.1 01:34:01.61 30:31:03.14 15.78 20.50 19.41 21.06 0.06 0.04 0.10 0.44
D33J013334.4+303530.2 01:33:34.41 30:35:30.15 15.84 19.84 18.89 20.39 0.04 0.06 0.07 0.20
D33J013420.5+304101.4 01:34:20.46 30:41:01.39 15.96 20.31 19.33 21.10 0.04 0.04 0.04 0.45
D33J013342.7+303260.0 01:33:42.68 30:32:59.96 16.05 20.09 19.27 · · · 0.09 0.07 · · · 0.56
D33J013404.1+304710.0 01:34:04.07 30:47:10.03 16.07 21.14 19.78 22.21 0.12 0.08 0.13 0.53
D33J013403.9+303615.8 01:34:03.95 30:36:15.77 16.28 20.34 19.29 20.93 0.07 0.06 0.12 0.43
D33J013417.8+303707.6 01:34:17.78 30:37:07.57 16.28 21.41 20.15 · · · 0.13 0.08 · · · 0.63
D33J013412.1+303636.2 01:34:12.14 30:36:36.25 16.40 20.41 19.35 21.38 0.05 0.05 0.06 0.34
D33J013417.9+303557.8 01:34:17.89 30:35:57.84 16.50 20.26 19.19 20.77 0.06 0.06 0.11 0.31
D33J013336.4+302856.0 01:33:36.41 30:28:55.96 16.80 20.72 19.52 21.68 0.07 0.06 0.23 0.45
D33J013353.4+303535.3 01:33:53.41 30:35:35.30 17.48 19.76 19.01 · · · 0.07 0.07 · · · 0.49
D33J013331.3+302946.9 01:33:31.35 30:29:46.86 17.54 20.38 19.45 · · · 0.10 0.07 · · · 0.64
D33J013345.0+303952.2 01:33:45.04 30:39:52.20 17.58 19.63 · · · 20.72 0.13 · · · 0.15 0.41
D33J013421.3+304537.1 01:34:21.34 30:45:37.08 17.83 20.01 18.97 20.81 0.04 0.04 0.09 0.41
D33J013414.7+304413.9 01:34:14.66 30:44:13.85 18.61 20.20 19.11 21.05 0.08 0.07 0.13 0.63
D33J013346.6+304645.9 01:33:46.65 30:46:45.95 18.81 19.79 18.95 20.73 0.06 0.07 0.07 0.51
D33J013406.8+303940.2 01:34:06.76 30:39:40.25 18.89 19.84 18.96 20.65 0.06 0.05 0.04 0.46
D33J013408.8+302857.7 01:34:08.77 30:28:57.69 19.14 20.59 19.02 21.20 0.05 0.06 0.10 0.39
D33J013410.2+303407.8 01:34:10.22 30:34:07.79 19.36 20.64 19.44 21.65 0.08 0.06 0.15 0.43
D33J013331.5+303351.2 01:33:31.47 30:33:51.23 20.18 19.19 · · · 20.66 0.07 · · · 0.07 0.23
D33J013343.4+304356.5 01:33:43.43 30:43:56.46 20.19 19.42 18.94 19.74 0.04 0.07 0.13 0.26
D33J013419.0+304441.4 01:34:18.99 30:44:41.43 20.21 20.26 18.91 21.38 0.06 0.04 0.13 0.42
D33J013331.8+302957.8 01:33:31.76 30:29:57.77 21.48 19.88 · · · · · · 0.06 · · · · · · 0.40
D33J013401.7+303923.1 01:34:01.75 30:39:23.08 21.67 19.89 18.80 · · · 0.14 0.13 · · · 0.47
D33J013351.4+303830.7 01:33:51.45 30:38:30.73 21.70 20.24 18.93 · · · 0.12 0.09 · · · 0.59
D33J013420.6+304543.7 01:34:20.56 30:45:43.67 21.82 19.48 18.62 20.19 0.04 0.06 0.06 0.42
D33J013424.1+303953.5 01:34:24.14 30:39:53.46 21.91 19.85 18.80 20.69 0.04 0.05 0.05 0.50
D33J013344.6+304314.1 01:33:44.63 30:43:14.09 22.42 19.70 18.76 20.58 0.04 0.04 0.08 0.32
D33J013333.3+303747.1 01:33:33.29 30:37:47.14 22.67 20.59 19.37 · · · 0.06 0.08 · · · 0.44
D33J013350.7+303544.2 01:33:50.71 30:35:44.23 23.31 19.96 18.95 21.24 0.08 0.05 0.27 0.55
D33J013417.6+303819.7 01:34:17.55 30:38:19.68 23.31 20.37 19.20 21.30 0.06 0.06 0.18 0.40
D33J013358.8+303719.7 01:33:58.81 30:37:19.74 24.56 20.09 18.88 · · · 0.07 0.06 · · · 0.54
D33J013401.2+303113.7 01:34:01.18 30:31:13.69 24.88 19.30 18.29 19.68 0.04 0.03 0.12 0.38
D33J013409.6+304536.0 01:34:09.61 30:45:36.04 25.29 20.19 19.00 21.36 0.05 0.06 0.10 1.30
D33J013355.3+304343.5 01:33:55.28 30:43:43.47 26.39 19.96 19.06 20.94 0.06 0.06 0.06 0.38
D33J013350.6+304754.7 01:33:50.59 30:47:54.67 26.48 20.02 18.73 21.18 0.04 0.04 0.12 0.30
D33J013347.2+303536.2 01:33:47.17 30:35:36.20 26.50 19.84 18.87 20.93 0.06 0.05 0.18 0.47
D33J013411.3+304156.3 01:34:11.27 30:41:56.29 26.57 19.39 18.32 20.13 0.03 0.03 0.06 0.35
D33J013357.5+303843.8 01:33:57.53 30:38:43.77 26.64 18.48 · · · · · · 0.05 · · · · · · 0.23
D33J013331.4+303016.3 01:33:31.42 30:30:16.34 26.98 20.40 19.21 · · · 0.08 0.06 · · · 0.52
D33J013423.6+304204.6 01:34:23.59 30:42:04.64 27.28 19.45 18.54 20.27 0.05 0.07 0.08 0.55
D33J013354.3+304111.2 01:33:54.29 30:41:11.18 27.97 19.17 · · · 20.03 0.05 · · · 0.10 0.38
D33J013332.9+303548.4 01:33:32.94 30:35:48.45 30.29 19.52 18.57 · · · 0.04 0.05 · · · 0.50
D33J013401.0+304310.2 01:34:01.04 30:43:10.23 30.50 19.57 18.61 · · · 0.05 0.05 · · · 0.49
D33J013415.9+304612.7 01:34:15.95 30:46:12.72 31.25 20.07 18.72 21.07 0.08 0.05 0.20 0.62
D33J013358.1+304557.5 01:33:58.15 30:45:57.46 31.44 19.95 18.77 · · · 0.04 0.04 · · · 0.27
D33J013354.8+304106.5 01:33:54.78 30:41:06.54 33.95 19.23 18.22 20.12 0.04 0.05 0.07 0.45
D33J013354.9+304532.5 01:33:54.89 30:45:32.47 35.74 19.06 18.16 20.05 0.05 0.05 0.08 0.46
D33J013412.2+304641.4 01:34:12.24 30:46:41.38 35.86 19.37 18.28 20.18 0.08 0.06 0.08 0.53
D33J013352.4+303844.2 01:33:52.44 30:38:44.16 35.95 19.19 18.20 · · · 0.12 0.07 · · · 0.58
D33J013341.2+303550.0 01:33:41.20 30:35:49.99 36.09 19.88 18.68 · · · 0.11 0.08 · · · 0.71
D33J013415.8+303617.8 01:34:15.80 30:36:17.79 36.35 19.67 18.45 20.81 0.04 0.03 0.08 0.25
D33J013341.6+303609.2 01:33:41.58 30:36:09.22 37.34 19.36 18.39 20.51 0.05 0.06 0.12 0.61
D33J013350.9+303336.1 01:33:50.86 30:33:36.14 37.57 20.56 19.10 21.48 0.06 0.05 0.07 0.35
D33J013359.4+303226.7 01:33:59.42 30:32:26.74 50.28 19.95 18.52 20.78 0.12 0.04 0.09 0.37
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Table 1—Continued
Designation R.A. (J2000.0) Dec. P (d) V I B σV σI σB Amp.
D33J013331.1+303143.0 01:33:31.11 30:31:43.00 55.14 19.28 18.13 · · · 0.04 0.03 · · · 0.29
D33J013412.6+303644.5 01:34:12.61 30:36:44.50 55.91 20.08 18.95 20.59 0.10 0.08 0.11 0.55
D33J013347.5+304423.2 01:33:47.51 30:44:23.18 55.99 19.55 18.39 20.75 0.05 0.05 0.07 0.25
D33J013405.1+303851.4 01:34:05.12 30:38:51.36 56.84 18.99 17.84 20.27 0.03 0.06 0.10 0.24
D33J013403.8+303911.1 01:34:03.82 30:39:11.09 57.45 19.64 18.28 20.73 0.06 0.05 0.16 0.35
D33J013337.5+303138.5 01:33:37.47 30:31:38.53 57.65 19.24 18.10 · · · 0.04 0.03 · · · 0.41
D33J013351.8+303951.0 01:33:51.84 30:39:51.01 67.32 18.41 17.65 · · · 0.06 0.04 · · · 0.38
D33J013343.9+303245.1 01:33:43.88 30:32:45.06 73.94 18.63 17.46 19.41 0.07 0.03 0.16 0.32
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Table 2
DIRECT Eclipsing Binaries
Designation R.A. Dec. Per. V I B σV σI σB R1 R2 i e
(J2000.0) (d) (◦)
D33J013422.1+304710.4 01:34:22.08 30:47:10.39 1.0530 19.93 19.85 19.76 0.04 0.07 0.02 0.63 0.36 63.31 0.03
D33J013332.0+303839.2 01:33:31.99 30:38:39.23 1.6691 19.64 · · · 19.66 0.06 · · · 0.13 0.63 0.36 73.09 0.03
D33J013418.0+303806.6 01:34:18.03 30:38:06.61 1.8717 19.88 · · · 19.85 0.06 · · · 0.12 0.48 0.46 66.10 0.01
D33J013415.0+303431.5 01:34:15.00 30:34:31.48 1.8773 19.92 19.51 19.81 0.04 0.07 0.04 0.65 0.35 53.97 0.03
D33J013347.4+303249.0 01:33:47.44 30:32:49.02 1.8970 20.56 20.23 20.78 0.07 0.15 0.25 0.41 0.32 79.63 0.00
D33J013354.4+304401.7 01:33:54.45 30:44:01.68 1.8989 20.64 19.76 20.71 0.08 0.12 0.03 0.63 0.37 65.28 0.00
D33J013337.6+303803.1 01:33:37.59 30:38:03.08 1.9020 20.86 · · · 20.95 0.10 · · · 0.25 0.44 0.35 85.99 0.02
D33J013350.2+303317.8 01:33:50.24 30:33:17.82 2.0971 20.24 20.08 20.11 0.06 0.10 0.20 0.38 0.35 80.53 0.01
D33J013345.5+304242.7 01:33:45.49 30:42:42.73 2.1457 19.50 19.67 19.44 0.04 0.10 0.03 0.57 0.42 74.34 0.01
D33J013356.2+303358.6 01:33:56.23 30:33:58.61 2.3372 19.06 · · · 18.88 0.03 · · · 0.17 0.59 0.41 82.06 0.01
D33J013419.3+303321.6 01:34:19.34 30:33:21.63 2.5021 20.42 20.58 20.49 0.06 0.13 0.17 0.62 0.38 87.86 0.01
D33J013339.8+303806.0 01:33:39.82 30:38:06.00 2.5194 18.94 · · · 18.95 0.03 · · · 0.06 0.53 0.47 48.46 0.00
D33J013402.3+304409.6 01:34:02.28 30:44:09.60 2.6622 19.57 20.09 19.36 0.03 0.09 0.02 0.52 0.36 65.02 0.01
D33J013354.3+304029.6 01:33:54.28 30:40:29.64 2.7081 18.89 · · · · · · 0.06 · · · · · · 0.55 0.36 88.24 0.01
D33J013412.4+304337.9 01:34:12.40 30:43:37.92 2.7746 20.24 20.30 20.03 0.04 0.13 0.02 0.61 0.39 56.76 0.02
D33J013343.1+303845.1 01:33:43.11 30:38:45.13 2.8873 18.65 18.98 18.52 0.02 0.09 0.06 0.60 0.40 51.54 0.01
D33J013352.0+303905.0 01:33:51.95 30:39:04.97 2.9680 19.17 · · · 19.15 0.09 · · · 0.11 0.60 0.40 70.85 0.01
D33J013337.9+303120.7 01:33:37.88 30:31:20.72 3.0678 19.69 19.73 19.63 0.05 0.10 0.21 0.54 0.37 73.73 0.01
D33J013346.4+303407.6 01:33:46.42 30:34:07.65 3.1535 19.60 19.90 19.37 0.04 0.13 0.21 0.57 0.38 76.29 0.01
D33J013413.0+303426.7 01:34:13.02 30:34:26.69 3.2613 20.19 · · · 19.98 0.05 · · · 0.05 0.37 0.25 79.40 0.02
D33J013352.0+304312.4 01:33:51.99 30:43:12.36 3.6488 20.12 20.28 19.97 0.09 0.15 0.08 0.56 0.39 79.60 0.04
D33J013356.5+304018.4 01:33:56.50 30:40:18.41 3.8329 19.97 · · · 19.93 0.07 · · · 0.03 0.45 0.31 77.08 0.03
D33J013349.3+304037.1 01:33:49.29 30:40:37.12 3.8462 19.37 · · · 19.38 0.04 · · · 0.07 0.57 0.37 73.56 0.01
D33J013400.9+303545.1 01:34:00.90 30:35:45.06 3.9142 19.97 19.46 19.99 0.05 0.08 0.21 0.46 0.34 68.26 0.02
D33J013358.1+303400.2 01:33:58.14 30:34:00.19 4.0553 19.77 20.14 19.65 0.04 0.16 0.11 0.59 0.40 60.80 0.03
D33J013407.3+304635.5 01:34:07.27 30:46:35.55 4.4240 19.88 20.25 19.67 0.04 0.12 0.01 0.58 0.37 71.66 0.00
D33J013347.9+304301.6 01:33:47.93 30:43:01.56 4.4330 19.62 18.63 19.61 0.04 0.11 0.03 0.58 0.42 76.83 0.03
D33J013346.2+304439.9 01:33:46.17 30:44:39.87 4.8938 19.39 19.70 19.28 0.03 0.10 0.01 0.22 0.18 85.06 0.07
D33J013357.2+303219.0 01:33:57.19 30:32:19.03 4.9410 19.10 19.11 18.89 0.02 0.05 0.08 0.64 0.35 53.10 0.03
D33J013429.8+304548.2 01:34:29.81 30:45:48.20 5.0405 20.91 20.61 · · · 0.13 0.19 · · · 0.40 0.38 88.50 0.08
D33J013355.1+302957.4 01:33:55.08 30:29:57.41 5.0950 20.20 20.63 20.01 0.05 0.12 0.13 0.36 0.36 89.75 0.01
D33J013411.9+303628.0 01:34:11.91 30:36:27.98 5.2199 20.09 19.91 20.12 0.07 0.08 0.12 0.35 0.30 70.36 0.00
D33J013342.5+303314.4 01:33:42.51 30:33:14.40 5.3325 18.88 18.82 · · · 0.03 0.06 · · · 0.55 0.41 49.66 0.03
D33J013338.5+303124.2 01:33:38.54 30:31:24.17 5.5411 18.90 18.99 18.81 0.02 0.05 0.09 0.57 0.43 54.04 0.04
D33J013352.7+303532.3 01:33:52.72 30:35:32.28 5.5966 19.55 18.10 19.83 0.05 0.06 0.18 0.50 0.41 56.51 0.00
D33J013337.0+303032.8 01:33:37.02 30:30:32.76 6.1616 19.80 19.87 19.63 0.03 0.10 0.11 0.23 0.16 87.67 0.22
D33J013426.7+304334.8 01:34:26.71 30:43:34.79 6.2124 19.83 20.00 19.61 0.03 0.08 0.01 0.62 0.38 58.48 0.03
D33J013341.1+304501.7 01:33:41.13 30:45:01.69 6.8158 19.39 · · · 19.47 0.03 · · · 0.04 0.44 0.24 72.50 0.00
D33J013346.7+304212.3 01:33:46.68 30:42:12.27 6.9615 19.43 19.04 19.56 0.05 0.06 0.03 0.65 0.35 61.32 0.03
D33J013348.0+304449.6 01:33:48.00 30:44:49.63 7.2783 18.83 18.72 18.90 0.03 0.03 0.02 0.66 0.34 54.39 0.09
D33J013404.9+304318.4 01:34:04.90 30:43:18.37 7.3178 20.24 20.29 20.17 0.08 0.15 0.08 0.62 0.38 79.44 0.01
D33J013355.6+303412.8 01:33:55.60 30:34:12.83 7.4468 19.51 19.83 19.39 0.04 0.07 0.02 0.22 0.21 74.96 0.16
D33J013354.0+303304.5 01:33:54.03 30:33:04.54 8.7741 18.84 18.46 18.92 0.05 0.04 0.18 0.49 0.34 78.91 0.03
D33J013336.9+303019.8 01:33:36.92 30:30:19.80 9.1422 19.20 18.92 19.28 0.03 0.07 0.09 0.58 0.42 58.73 0.04
D33J013342.1+304729.7 01:33:42.06 30:47:29.65 22.8104 18.39 18.12 18.64 0.04 0.05 0.05 0.50 0.31 60.51 0.00
D33J013344.9+304433.2 01:33:44.89 30:44:33.21 27.8296 17.99 17.70 · · · 0.04 0.06 · · · 0.48 0.33 66.93 0.09
D33J013355.0+304816.1 01:33:55.00 30:48:16.06 48.7780 20.48 20.01 20.71 0.05 0.15 0.04 0.27 0.17 73.79 0.06
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Table 3
DIRECT periodic variables
Designation R.A. (J2000.0) Dec. P (d) V I B σV σI σB
D33J013420.2+303400.7 01:34:20.18 30:34:00.73 3.2 21.11 20.66 21.23 0.17 0.14 0.13
D33J013334.2+303058.0 01:33:34.24 30:30:58.04 3.7 21.47 20.74 21.56 0.23 0.25 0.24
D33J013416.9+303454.6 01:34:16.87 30:34:54.58 4.6 20.91 20.74 20.77 0.13 0.19 0.08
D33J013339.7+302942.9 01:33:39.68 30:29:42.94 4.9 20.98 20.51 20.88 0.13 0.14 0.08
D33J013341.8+303452.1 01:33:41.83 30:34:52.06 6.0 21.20 · · · 21.69 0.23 · · · 0.13
D33J013333.5+303320.5 01:33:33.50 30:33:20.49 9.0 19.90 19.42 20.17 0.13 0.12 0.13
D33J013409.8+303814.5 01:34:09.84 30:38:14.46 32.5 20.57 18.48 21.46 0.22 0.25 0.08
D33J013331.5+303255.0 01:33:31.50 30:32:55.03 49.0 20.94 20.56 21.29 0.27 0.49 0.10
D33J013356.8+304256.0 01:33:56.75 30:42:55.98 49.2 · · · 20.92 · · · · · · 0.63 · · ·
D33J013409.7+303625.5 01:34:09.67 30:36:25.49 52.5 · · · 20.33 · · · · · · 0.36 · · ·
D33J013420.8+303943.0 01:34:20.75 30:39:42.98 55.0 18.07 17.87 18.10 0.08 0.08 0.09
D33J013423.1+304847.8 01:34:23.07 30:48:47.77 56.0 21.16 19.06 22.84 0.25 0.16 0.23
D33J013338.9+303652.5 01:33:38.93 30:36:52.52 62.0 · · · 20.67 · · · · · · 0.49 · · ·
D33J013351.3+303900.9 01:33:51.35 30:39:00.94 62.0 17.52 · · · 18.20 0.13 · · · 0.09
D33J013349.5+303109.6 01:33:49.55 30:31:09.55 62.1 · · · 19.87 · · · · · · 0.22 · · ·
D33J013403.1+303650.4 01:34:03.10 30:36:50.40 62.3 · · · 18.88 · · · · · · 0.11 · · ·
D33J013401.1+304702.5 01:34:01.08 30:47:02.47 63.0 · · · 20.07 · · · · · · 0.27 · · ·
D33J013410.6+304111.1 01:34:10.63 30:41:11.11 63.4 · · · 19.83 · · · · · · 0.25 · · ·
D33J013351.3+303739.9 01:33:51.33 30:37:39.94 64.4 · · · 19.48 · · · · · · 0.18 · · ·
D33J013402.2+304347.4 01:34:02.23 30:43:47.42 64.9 · · · 20.41 · · · · · · 0.58 · · ·
D33J013413.7+303543.9 01:34:13.75 30:35:43.94 65.0 · · · 20.94 · · · · · · 0.45 · · ·
D33J013357.2+303631.4 01:33:57.19 30:36:31.35 65.1 · · · 19.68 · · · · · · 0.21 · · ·
D33J013357.1+304455.2 01:33:57.14 30:44:55.17 69.4 21.47 20.02 21.48 0.34 0.44 0.11
D33J013354.6+303659.5 01:33:54.56 30:36:59.51 70.4 · · · 20.63 · · · · · · 0.36 · · ·
D33J013338.6+303108.7 01:33:38.64 30:31:08.65 74.0 19.96 17.08 · · · 0.13 0.05 · · ·
D33J013345.0+303008.2 01:33:45.00 30:30:08.21 75.1 21.25 19.33 · · · 0.32 0.14 · · ·
D33J013402.1+303414.1 01:34:02.15 30:34:14.09 75.4 · · · 20.07 · · · · · · 0.39 · · ·
D33J013427.3+304407.3 01:34:27.31 30:44:07.33 76.6 21.46 20.26 22.05 0.30 0.13 0.25
D33J013351.0+303633.8 01:33:51.05 30:36:33.77 76.7 · · · 21.06 · · · · · · 0.50 · · ·
D33J013348.9+304823.0 01:33:48.93 30:48:23.04 77.0 20.83 19.16 · · · 0.20 0.11 · · ·
D33J013412.8+303914.7 01:34:12.75 30:39:14.73 77.7 20.37 18.27 · · · 0.24 0.04 · · ·
D33J013346.6+304418.0 01:33:46.56 30:44:17.99 78.3 · · · 20.27 · · · · · · 0.28 · · ·
D33J013400.1+304435.1 01:34:00.13 30:44:35.09 79.7 · · · 19.99 · · · · · · 0.23 · · ·
D33J013427.5+303951.2 01:34:27.46 30:39:51.23 80.4 · · · 21.07 · · · · · · 0.54 · · ·
D33J013426.6+304754.3 01:34:26.60 30:47:54.31 81.8 21.85 19.76 · · · 0.42 0.20 · · ·
D33J013413.5+303536.5 01:34:13.51 30:35:36.46 82.1 · · · 20.58 · · · · · · 0.43 · · ·
D33J013414.5+304311.0 01:34:14.54 30:43:10.95 82.6 · · · 19.87 · · · · · · 0.30 · · ·
D33J013403.6+304305.4 01:34:03.58 30:43:05.41 84.2 · · · 20.67 · · · · · · 0.61 · · ·
D33J013427.1+303952.7 01:34:27.13 30:39:52.67 84.9 · · · 19.67 · · · · · · 0.39 · · ·
D33J013350.0+304610.2 01:33:49.99 30:46:10.16 85.3 · · · 20.10 · · · · · · 0.29 · · ·
D33J013413.3+303938.6 01:34:13.30 30:39:38.63 85.7 · · · 20.26 · · · · · · 0.35 · · ·
D33J013412.9+303639.3 01:34:12.92 30:36:39.35 86.0 · · · 19.60 · · · · · · 0.16 · · ·
D33J013422.3+304116.2 01:34:22.35 30:41:16.19 86.3 · · · 19.47 · · · · · · 0.18 · · ·
D33J013403.2+304505.2 01:34:03.16 30:45:05.22 86.6 · · · 19.85 · · · · · · 0.29 · · ·
D33J013353.5+303816.4 01:33:53.47 30:38:16.37 87.0 20.54 18.44 20.94 0.22 0.20 0.06
D33J013402.5+302907.5 01:34:02.50 30:29:07.51 89.1 21.52 19.70 · · · 0.32 0.10 0.21
D33J013410.6+303750.9 01:34:10.58 30:37:50.95 89.1 20.77 19.55 21.08 0.19 0.07 0.08
D33J013354.2+303149.4 01:33:54.20 30:31:49.44 89.5 · · · 19.74 · · · · · · 0.30 · · ·
D33J013410.3+303034.9 01:34:10.28 30:30:34.92 90.0 · · · 20.45 · · · · · · 0.40 · · ·
D33J013409.9+304738.5 01:34:09.95 30:47:38.47 90.3 22.00 19.96 · · · 0.56 0.25 · · ·
D33J013407.0+303329.0 01:34:06.99 30:33:29.05 93.0 · · · 20.35 · · · · · · 0.30 · · ·
D33J013342.9+303409.1 01:33:42.89 30:34:09.12 93.9 · · · 19.46 · · · · · · 0.22 · · ·
D33J013347.9+304148.7 01:33:47.86 30:41:48.69 94.0 · · · 19.56 · · · · · · 0.20 · · ·
D33J013411.7+303343.1 01:34:11.71 30:33:43.13 94.8 22.29 20.12 · · · 0.45 0.29 · · ·
D33J013355.1+303101.0 01:33:55.13 30:31:00.98 95.2 · · · 19.79 · · · · · · 0.17 · · ·
D33J013343.8+303939.4 01:33:43.80 30:39:39.42 95.3 · · · 20.06 · · · · · · 0.37 · · ·
D33J013354.5+304446.2 01:33:54.49 30:44:46.21 95.3 · · · 20.45 · · · · · · 0.43 · · ·
D33J013420.4+303117.5 01:34:20.37 30:31:17.54 96.2 22.16 19.92 · · · 0.35 0.26 · · ·
D33J013428.6+304522.2 01:34:28.62 30:45:22.18 97.1 21.94 20.09 · · · 0.45 0.19 · · ·
D33J013419.9+304613.2 01:34:19.93 30:46:13.22 97.4 · · · 20.01 · · · · · · 0.22 · · ·
D33J013333.9+302916.4 01:33:33.86 30:29:16.40 97.7 · · · 19.35 · · · · · · 0.33 · · ·
D33J013402.0+303132.9 01:34:02.03 30:31:32.88 110.0 22.33 20.03 · · · 0.59 0.27 · · ·
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DIRECT miscellaneous variables
Designation R.A. (J2000.0) Dec. JS V I B σV σI σB
D33J013331.1+303502.4 01:33:31.10 30:35:02.43 1.90 20.03 16.83 21.77 0.13 0.16 0.11
D33J013331.5+303410.2 01:33:31.51 30:34:10.17 1.40 19.43 17.64 21.39 0.08 0.06 0.07
D33J013333.2+303505.7 01:33:33.16 30:35:05.75 1.90 17.41 17.33 17.57 0.04 0.03 0.04
D33J013333.4+303146.7 01:33:33.35 30:31:46.70 2.26 20.64 17.06 · · · 0.23 0.06 · · ·
D33J013333.4+303350.7 01:33:33.41 30:33:50.73 7.82 18.91 16.30 22.40 0.46 0.24 0.35
D33J013333.5+303149.2 01:33:33.52 30:31:49.19 1.98 19.69 16.92 20.62 0.12 0.07 0.04
D33J013333.9+303402.6 01:33:33.85 30:34:02.57 2.99 19.42 16.83 21.32 0.21 0.09 0.06
D33J013334.8+303211.4 01:33:34.84 30:32:11.36 1.31 18.77 18.61 18.89 0.05 0.05 0.04
D33J013334.8+303835.7 01:33:34.78 30:38:35.70 1.31 20.87 19.41 · · · 0.27 0.24 · · ·
D33J013335.2+303040.6 01:33:35.24 30:30:40.57 2.20 19.45 16.76 21.20 0.11 0.03 0.04
D33J013335.2+303559.9 01:33:35.16 30:35:59.93 12.09 16.16 15.97 · · · 0.27 0.31 · · ·
D33J013335.5+303403.2 01:33:35.53 30:34:03.18 1.26 19.18 16.92 19.91 0.06 0.05 0.03
D33J013335.9+303344.0 01:33:35.92 30:33:43.99 8.07 19.71 16.42 · · · 0.58 0.22 · · ·
D33J013336.7+303531.8 01:33:36.65 30:35:31.77 2.20 18.16 15.69 20.17 0.10 0.03 0.05
D33J013338.0+303235.6 01:33:38.04 30:32:35.63 1.62 20.52 17.31 22.12 0.15 0.04 0.13
D33J013338.8+303532.5 01:33:38.77 30:35:32.46 1.40 19.38 16.37 · · · 0.07 0.02 · · ·
D33J013339.0+303505.6 01:33:38.97 30:35:05.64 5.16 19.56 16.82 20.27 0.27 0.15 0.05
D33J013339.0+303828.9 01:33:38.96 30:38:28.86 8.96 19.56 16.77 20.26 0.41 0.41 0.06
D33J013339.1+302944.1 01:33:39.08 30:29:44.09 3.91 20.60 18.37 22.61 0.76 0.11 0.19
D33J013339.3+303049.4 01:33:39.29 30:30:49.39 3.63 19.40 · · · · · · 0.23 · · · · · ·
D33J013339.3+303118.6 01:33:39.27 30:31:18.62 5.30 17.18 · · · 18.61 0.20 · · · 0.02
D33J013339.4+303512.4 01:33:39.37 30:35:12.41 1.24 19.50 17.10 20.50 0.08 0.03 0.07
D33J013339.8+303451.9 01:33:39.75 30:34:51.93 1.30 18.54 16.65 18.89 0.06 0.08 0.02
D33J013340.0+303201.1 01:33:39.96 30:32:01.10 1.28 19.87 17.13 20.34 0.15 0.23 0.03
D33J013340.4+303131.1 01:33:40.39 30:31:31.12 1.75 20.98 17.14 · · · 0.21 0.12 · · ·
D33J013341.3+303212.7 01:33:41.34 30:32:12.66 1.21 18.14 17.95 18.20 0.04 0.07 0.01
D33J013341.6+303220.3 01:33:41.64 30:32:20.25 4.89 16.38 15.30 17.20 0.05 0.05 0.04
D33J013342.3+303608.0 01:33:42.34 30:36:07.99 2.68 19.76 16.84 · · · 0.14 0.04 · · ·
D33J013342.4+303631.0 01:33:42.43 30:36:30.96 1.70 19.37 17.29 21.07 0.08 0.03 0.07
D33J013342.4+303910.9 01:33:42.39 30:39:10.91 1.79 20.37 19.95 21.00 0.20 0.16 0.01
D33J013342.6+303534.4 01:33:42.60 30:35:34.37 2.68 20.09 16.90 · · · 0.17 0.14 · · ·
D33J013342.9+303234.4 01:33:42.88 30:32:34.44 3.07 19.22 16.75 19.73 0.10 0.04 0.03
D33J013343.3+303318.6 01:33:43.28 30:33:18.61 1.65 18.52 16.55 18.82 0.05 0.04 0.02
D33J013343.5+302938.3 01:33:43.46 30:29:38.30 3.68 20.37 17.39 · · · 0.19 0.06 · · ·
D33J013344.0+303916.1 01:33:43.95 30:39:16.09 1.74 20.29 · · · · · · 0.27 · · · · · ·
D33J013344.1+303205.6 01:33:44.12 30:32:05.60 2.22 17.17 16.22 17.89 0.05 0.02 0.04
D33J013344.3+303635.7 01:33:44.31 30:36:35.71 1.33 18.99 16.75 19.18 0.06 0.10 0.02
D33J013344.4+303227.7 01:33:44.41 30:32:27.75 2.83 19.47 17.08 20.70 0.10 0.03 0.08
D33J013345.1+303606.3 01:33:45.13 30:36:06.30 1.76 20.43 17.48 · · · 0.18 0.06 · · ·
D33J013345.1+303619.8 01:33:45.13 30:36:19.76 2.51 16.57 16.07 16.99 0.05 0.03 0.03
D33J013345.1+303838.5 01:33:45.09 30:38:38.54 1.22 20.30 · · · 20.64 0.16 · · · 0.11
D33J013345.1+304715.3 01:33:45.12 30:47:15.26 1.58 21.33 19.41 22.08 0.27 0.10 0.12
D33J013345.2+303138.2 01:33:45.19 30:31:38.21 3.92 18.20 15.90 20.19 0.17 0.13 0.03
D33J013345.5+304452.7 01:33:45.50 30:44:52.73 1.39 21.35 19.97 · · · 0.34 0.22 · · ·
D33J013345.6+303300.1 01:33:45.58 30:33:00.11 1.32 21.44 17.99 · · · 0.42 0.06 · · ·
D33J013346.6+304125.9 01:33:46.64 30:41:25.87 6.41 18.71 16.16 21.23 0.30 0.12 0.16
D33J013346.7+304210.5 01:33:46.74 30:42:10.52 2.46 20.29 18.38 21.51 0.29 0.14 0.11
D33J013347.0+303921.1 01:33:46.99 30:39:21.10 1.23 19.93 · · · · · · 0.16 · · · · · ·
D33J013347.5+304024.5 01:33:47.53 30:40:24.49 1.25 20.15 17.55 · · · 0.15 0.06 · · ·
D33J013347.5+304155.5 01:33:47.54 30:41:55.50 1.74 19.68 17.15 20.99 0.10 0.03 0.03
D33J013347.5+304630.9 01:33:47.51 30:46:30.94 3.58 19.89 17.09 21.90 0.31 0.11 0.13
D33J013347.8+303813.7 01:33:47.76 30:38:13.74 1.39 20.03 19.18 20.93 0.14 0.09 0.15
D33J013348.7+304659.1 01:33:48.70 30:46:59.08 1.48 21.38 19.79 21.68 0.28 0.13 0.05
D33J013348.8+303709.2 01:33:48.83 30:37:09.15 1.88 20.32 17.49 21.71 0.17 0.08 0.05
D33J013348.8+303841.0 01:33:48.78 30:38:40.96 1.39 19.37 · · · · · · 0.12 · · · · · ·
D33J013348.8+304212.0 01:33:48.78 30:42:11.98 2.46 19.65 17.04 20.31 0.13 0.10 0.04
D33J013349.8+303224.6 01:33:49.79 30:32:24.61 3.39 19.32 16.76 20.78 0.13 0.07 0.10
D33J013349.8+304257.5 01:33:49.83 30:42:57.45 3.77 19.32 16.96 19.89 0.16 0.11 0.03
D33J013349.9+302928.9 01:33:49.92 30:29:28.86 3.02 18.42 16.05 19.12 0.08 0.13 0.01
D33J013350.0+304314.8 01:33:50.05 30:43:14.77 2.91 19.85 17.45 21.65 0.16 0.07 0.12
D33J013350.1+303910.8 01:33:50.10 30:39:10.83 1.95 20.04 16.76 · · · 0.41 0.37 · · ·
D33J013350.3+303526.3 01:33:50.28 30:35:26.34 1.26 21.14 18.06 · · · 0.30 0.04 · · ·
D33J013350.5+303225.3 01:33:50.51 30:32:25.26 1.86 19.89 17.23 22.21 0.11 0.07 0.12
D33J013350.6+303230.3 01:33:50.57 30:32:30.27 3.80 18.15 15.39 19.52 0.17 0.10 0.02
D33J013350.6+303617.1 01:33:50.61 30:36:17.06 1.46 19.76 16.85 21.42 0.10 0.04 0.04
D33J013351.0+304327.9 01:33:50.98 30:43:27.87 1.24 20.39 17.62 · · · 0.13 0.10 · · ·
D33J013351.1+303827.1 01:33:51.07 30:38:27.13 1.54 18.21 · · · · · · 0.06 · · · · · ·
D33J013351.4+303640.0 01:33:51.43 30:36:40.03 2.10 19.66 16.23 21.91 0.22 0.15 0.09
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D33J013351.4+303842.3 01:33:51.44 30:38:42.29 1.57 19.90 · · · · · · 0.27 · · · · · ·
D33J013352.0+303832.0 01:33:52.04 30:38:31.96 1.37 19.70 · · · · · · 0.13 · · · · · ·
D33J013352.2+303646.6 01:33:52.21 30:36:46.58 1.25 20.25 17.38 21.48 0.10 0.05 0.10
D33J013352.4+303736.4 01:33:52.37 30:37:36.41 1.42 20.23 17.04 · · · 0.14 0.15 · · ·
D33J013352.4+303909.8 01:33:52.38 30:39:09.79 4.25 16.35 15.96 16.64 0.06 0.05 0.01
D33J013352.5+303816.0 01:33:52.52 30:38:15.97 6.27 16.92 16.05 17.55 0.10 0.05 0.01
D33J013353.0+303842.8 01:33:52.97 30:38:42.83 1.49 19.42 19.08 19.11 0.17 0.17 0.03
D33J013353.5+303519.9 01:33:53.53 30:35:19.89 2.09 19.52 17.05 20.15 0.10 0.09 0.04
D33J013353.5+303915.2 01:33:53.47 30:39:15.23 1.37 19.80 · · · · · · 0.17 · · · · · ·
D33J013353.6+303210.6 01:33:53.55 30:32:10.61 1.23 19.70 17.57 21.34 0.08 0.02 0.07
D33J013354.3+303320.5 01:33:54.31 30:33:20.49 1.29 20.27 17.72 21.95 0.12 0.05 0.07
D33J013354.8+303248.9 01:33:54.79 30:32:48.87 1.46 18.32 18.45 18.29 0.04 0.04 0.04
D33J013355.6+304044.6 01:33:55.63 30:40:44.58 1.91 19.52 17.25 21.07 0.10 0.06 0.07
D33J013355.6+304121.4 01:33:55.57 30:41:21.37 1.69 20.50 16.65 22.03 0.26 0.11 0.16
D33J013356.0+303834.7 01:33:56.05 30:38:34.73 2.21 19.71 17.58 19.98 0.14 0.16 0.02
D33J013356.1+302944.1 01:33:56.07 30:29:44.12 1.30 20.88 20.64 21.21 0.18 0.40 0.04
D33J013356.2+303258.7 01:33:56.21 30:32:58.74 1.48 19.46 17.30 · · · 0.12 0.06 · · ·
D33J013356.8+304000.9 01:33:56.78 30:40:00.95 1.40 19.44 · · · · · · 0.11 · · · · · ·
D33J013357.0+303355.3 01:33:57.02 30:33:55.26 3.14 19.53 16.84 21.43 0.15 0.07 0.08
D33J013357.0+303516.9 01:33:56.98 30:35:16.94 1.87 19.99 17.42 21.74 0.14 0.06 0.10
D33J013357.0+303818.0 01:33:57.03 30:38:18.02 10.76 19.10 16.63 · · · 0.42 0.22 · · ·
D33J013357.4+304559.4 01:33:57.42 30:45:59.37 1.73 21.61 16.93 · · · 0.40 0.07 · · ·
D33J013357.7+303235.1 01:33:57.72 30:32:35.13 1.31 20.38 17.18 · · · 0.14 0.07 · · ·
D33J013357.8+303717.9 01:33:57.80 30:37:17.90 1.87 19.43 16.85 21.22 0.24 0.05 0.11
D33J013357.8+304825.0 01:33:57.75 30:48:24.98 3.56 16.90 16.14 17.82 0.06 0.04 0.08
D33J013358.0+304850.2 01:33:57.97 30:48:50.18 3.42 19.61 · · · · · · 0.20 · · · · · ·
D33J013358.5+303419.8 01:33:58.49 30:34:19.81 2.20 17.33 · · · · · · 0.16 · · · · · ·
D33J013358.5+303812.8 01:33:58.52 30:38:12.77 1.85 19.89 17.21 21.88 0.12 0.06 0.09
D33J013358.7+304004.7 01:33:58.75 30:40:04.73 1.38 18.93 18.83 19.00 0.06 0.10 0.04
D33J013359.0+303756.3 01:33:59.02 30:37:56.32 1.25 21.18 20.50 · · · 0.37 0.28 · · ·
D33J013359.0+304139.9 01:33:58.97 30:41:39.95 5.93 16.79 16.12 17.82 0.08 0.02 0.07
D33J013359.1+303212.2 01:33:59.15 30:32:12.23 2.98 19.77 16.41 22.44 0.26 0.14 0.18
D33J013359.1+304355.3 01:33:59.12 30:43:55.31 2.52 20.14 17.31 22.70 0.24 0.08 0.25
D33J013359.4+303734.0 01:33:59.44 30:37:34.00 2.77 19.76 17.12 21.17 0.15 0.08 0.08
D33J013359.9+304704.1 01:33:59.95 30:47:04.09 2.12 19.60 16.86 21.34 0.09 0.03 0.04
D33J013400.0+304453.8 01:34:00.00 30:44:53.81 2.56 21.23 19.10 21.99 0.36 0.31 0.17
D33J013400.1+304622.9 01:34:00.08 30:46:22.87 1.56 19.76 17.88 20.11 0.10 0.29 0.03
D33J013400.2+304832.3 01:34:00.18 30:48:32.29 1.62 20.73 17.61 21.82 0.16 0.10 0.08
D33J013400.3+304048.1 01:34:00.25 30:40:48.11 1.28 19.07 17.58 20.07 0.07 0.07 0.02
D33J013400.5+302951.5 01:34:00.52 30:29:51.51 3.23 19.89 17.60 21.38 0.18 0.12 0.07
D33J013400.9+303414.9 01:34:00.85 30:34:14.88 4.77 17.64 15.56 19.44 0.11 0.06 0.01
D33J013401.0+303432.2 01:34:01.03 30:34:32.19 4.04 19.60 16.51 21.48 0.29 0.08 0.09
D33J013401.2+303557.3 01:34:01.19 30:35:57.26 1.35 19.62 17.19 20.47 0.09 0.05 0.08
D33J013401.5+303859.2 01:34:01.49 30:38:59.24 1.30 19.74 · · · 19.88 0.14 · · · 0.02
D33J013401.6+303129.0 01:34:01.60 30:31:28.95 5.92 20.29 17.05 · · · 0.34 0.15 · · ·
D33J013401.8+303858.3 01:34:01.84 30:38:58.34 3.38 16.76 15.35 17.98 0.06 0.04 0.01
D33J013401.9+303900.5 01:34:01.91 30:39:00.54 1.58 19.31 · · · · · · 0.10 · · · · · ·
D33J013402.3+303828.3 01:34:02.28 30:38:28.32 1.48 18.75 16.18 20.21 0.06 0.05 0.04
D33J013402.4+304353.1 01:34:02.40 30:43:53.15 1.22 19.98 17.28 20.93 0.09 0.07 0.04
D33J013402.5+304108.1 01:34:02.53 30:41:08.09 2.30 19.42 16.68 21.25 0.10 0.05 0.07
D33J013402.8+304837.2 01:34:02.82 30:48:37.19 3.38 18.35 · · · 19.84 0.10 · · · 0.05
D33J013403.0+304410.5 01:34:03.00 30:44:10.47 3.95 15.47 · · · · · · 0.05 · · · · · ·
D33J013403.6+303143.0 01:34:03.56 30:31:43.03 3.27 19.77 16.70 21.47 0.12 0.04 0.04
D33J013403.7+304202.9 01:34:03.75 30:42:02.88 3.62 19.50 16.26 21.43 0.23 0.15 0.10
D33J013403.8+303753.0 01:34:03.83 30:37:53.00 2.72 19.88 16.41 22.45 0.96 0.41 0.24
D33J013404.2+304323.7 01:34:04.18 30:43:23.70 1.31 22.04 20.36 22.89 0.55 0.31 0.17
D33J013404.3+304115.7 01:34:04.26 30:41:15.69 1.34 21.65 · · · 21.88 0.41 · · · 0.42
D33J013404.5+303257.0 01:34:04.48 30:32:56.98 2.02 21.87 19.46 23.23 0.59 0.67 0.30
D33J013404.5+303315.4 01:34:04.53 30:33:15.41 2.06 20.66 17.57 22.66 0.47 0.19 0.05
D33J013404.7+304839.3 01:34:04.69 30:48:39.27 2.14 19.72 17.38 21.14 0.09 0.05 0.05
D33J013405.1+304816.4 01:34:05.13 30:48:16.38 1.38 20.25 17.72 21.82 0.10 0.06 0.05
D33J013405.4+303719.2 01:34:05.41 30:37:19.20 1.71 18.82 17.26 20.28 0.06 0.04 0.06
D33J013405.5+303418.9 01:34:05.51 30:34:18.95 1.68 20.58 19.28 21.04 0.14 0.06 0.03
D33J013405.5+303443.2 01:34:05.46 30:34:43.21 6.61 19.87 18.14 · · · 0.36 0.20 · · ·
D33J013406.2+304632.8 01:34:06.22 30:46:32.84 2.27 19.69 16.85 · · · 0.16 0.07 · · ·
D33J013407.1+303918.9 01:34:07.08 30:39:18.90 1.42 19.20 16.64 · · · 0.13 0.16 · · ·
D33J013407.2+304159.3 01:34:07.25 30:41:59.28 4.40 19.10 16.50 21.05 0.14 0.07 0.04
D33J013407.8+304628.9 01:34:07.75 30:46:28.92 4.12 19.55 16.63 20.97 0.17 0.06 0.08
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Table 4—Continued
Designation R.A. (J2000.0) Dec. JS V I B σV σI σB
D33J013409.1+303846.5 01:34:09.12 30:38:46.46 1.35 20.45 · · · · · · 0.14 · · · · · ·
D33J013409.2+303423.2 01:34:09.18 30:34:23.16 7.14 17.78 16.78 · · · 0.22 0.23 · · ·
D33J013409.4+303706.2 01:34:09.43 30:37:06.17 3.00 21.27 19.02 · · · 0.46 0.14 · · ·
D33J013409.4+304527.3 01:34:09.41 30:45:27.25 1.62 20.44 17.23 22.10 0.12 0.02 0.09
D33J013409.6+303908.0 01:34:09.60 30:39:08.03 6.39 19.99 16.12 · · · 0.54 0.54 · · ·
D33J013409.8+304643.7 01:34:09.85 30:46:43.72 2.51 19.62 17.15 21.27 0.14 0.07 0.16
D33J013410.3+304728.6 01:34:10.26 30:47:28.57 1.83 19.60 17.36 20.93 0.07 0.03 0.06
D33J013410.5+304651.4 01:34:10.55 30:46:51.38 2.57 17.89 17.56 18.00 0.05 0.05 0.02
D33J013410.9+303437.5 01:34:10.90 30:34:37.52 7.20 16.07 15.89 · · · 0.09 0.11 · · ·
D33J013410.9+304708.6 01:34:10.87 30:47:08.59 1.62 21.21 20.16 21.30 0.27 0.11 0.05
D33J013411.5+303312.6 01:34:11.51 30:33:12.64 5.35 19.00 16.11 20.51 0.20 0.10 0.02
D33J013411.7+304003.5 01:34:11.73 30:40:03.54 1.90 19.86 17.31 · · · 0.14 0.09 · · ·
D33J013412.2+303241.6 01:34:12.16 30:32:41.64 1.31 21.58 19.59 · · · 0.41 0.10 · · ·
D33J013412.2+303320.6 01:34:12.23 30:33:20.59 2.04 19.54 16.83 21.34 0.09 0.02 0.06
D33J013412.7+304208.4 01:34:12.68 30:42:08.39 1.44 21.85 19.76 23.40 0.38 0.19 0.15
D33J013412.9+303309.9 01:34:12.86 30:33:09.86 1.59 20.00 17.05 · · · 0.10 0.05 · · ·
D33J013413.7+304026.7 01:34:13.72 30:40:26.72 1.34 21.57 19.87 · · · 0.25 0.12 · · ·
D33J013414.5+303511.5 01:34:14.48 30:35:11.47 3.80 19.96 16.38 20.89 0.22 0.14 0.02
D33J013414.5+303557.7 01:34:14.52 30:35:57.66 3.08 19.59 16.72 21.25 0.11 0.05 0.03
D33J013415.8+304526.9 01:34:15.82 30:45:26.89 1.83 21.86 20.17 22.28 0.41 0.19 0.12
D33J013415.9+302919.2 01:34:15.88 30:29:19.21 1.35 22.56 19.90 · · · 0.52 0.22 · · ·
D33J013416.0+304115.3 01:34:15.98 30:41:15.32 4.72 20.19 16.59 21.39 0.26 0.17 0.09
D33J013416.3+303158.6 01:34:16.32 30:31:58.58 1.34 19.65 17.27 21.20 0.07 0.03 0.05
D33J013416.3+303353.4 01:34:16.27 30:33:53.43 6.01 18.67 16.20 20.45 0.23 0.13 0.06
D33J013416.3+303801.6 01:34:16.27 30:38:01.61 2.03 20.43 17.66 · · · 0.18 0.06 · · ·
D33J013416.6+304750.9 01:34:16.55 30:47:50.86 1.24 19.65 17.34 21.21 0.07 0.05 0.06
D33J013416.8+304518.8 01:34:16.83 30:45:18.79 2.55 20.41 17.26 21.97 0.18 0.11 0.12
D33J013417.3+304826.8 01:34:17.28 30:48:26.78 1.38 21.12 17.14 · · · 0.17 0.07 · · ·
D33J013417.6+304155.7 01:34:17.64 30:41:55.72 1.43 19.26 18.79 19.45 0.06 0.04 0.01
D33J013417.8+303355.9 01:34:17.82 30:33:55.91 2.97 19.38 16.20 21.23 0.13 0.04 0.04
D33J013418.5+304108.6 01:34:18.50 30:41:08.56 1.78 21.76 19.82 22.91 0.45 0.12 0.23
D33J013418.8+303806.4 01:34:18.82 30:38:06.36 1.60 18.91 16.64 19.89 0.08 0.05 0.04
D33J013418.8+304338.4 01:34:18.79 30:43:38.39 3.04 21.80 19.58 23.30 0.47 0.20 0.42
D33J013419.6+303303.2 01:34:19.62 30:33:03.24 1.91 21.02 17.49 · · · 0.20 0.09 · · ·
D33J013419.7+303700.1 01:34:19.70 30:37:00.12 1.63 19.59 17.09 21.40 0.09 0.05 0.04
D33J013419.7+303755.8 01:34:19.69 30:37:55.81 1.21 22.05 19.96 · · · 0.46 0.10 · · ·
D33J013420.1+304436.9 01:34:20.08 30:44:36.92 1.55 20.07 17.15 21.52 0.12 0.06 0.05
D33J013420.4+304308.6 01:34:20.40 30:43:08.58 1.39 22.39 · · · · · · 0.50 · · · · · ·
D33J013420.4+304848.7 01:34:20.36 30:48:48.74 3.36 20.24 17.41 21.76 0.17 0.07 0.03
D33J013420.9+304407.4 01:34:20.90 30:44:07.37 1.73 20.57 17.86 22.22 0.16 0.04 0.08
D33J013425.4+303940.6 01:34:25.38 30:39:40.61 1.70 21.09 19.43 · · · 0.28 0.18 · · ·
D33J013426.0+304615.2 01:34:26.02 30:46:15.20 1.29 19.89 17.59 21.63 0.07 0.03 0.07
D33J013426.5+304844.7 01:34:26.47 30:48:44.75 1.80 22.10 19.95 23.15 0.47 0.27 0.26
D33J013427.8+304356.1 01:34:27.85 30:43:56.14 1.64 21.71 20.03 22.66 0.31 0.24 0.17
D33J013428.2+304709.7 01:34:28.15 30:47:09.67 1.55 21.43 19.49 22.30 0.30 0.23 0.08
D33J013428.5+304711.0 01:34:28.52 30:47:11.04 1.53 21.59 20.81 21.80 0.26 0.20 0.17
D33J013428.8+304820.6 01:34:28.82 30:48:20.59 1.33 21.84 · · · 22.22 0.31 · · · 0.33
D33J013428.9+304223.4 01:34:28.91 30:42:23.40 1.44 21.90 19.84 22.32 0.34 0.21 0.10
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Table 5
Photometric data - Cepheid variables
HJD Magnitude σ
-2450000
D33J013417.3+304505.3 - V
332.7556 23.042 0.599
332.7855 22.943 0.242
332.9925 22.285 0.148
333.8915 22.514 0.164
333.8982 22.256 0.153
334.8091 22.925 0.201
334.8157 23.057 0.240
334.8274 22.847 0.166
348.7933 22.682 0.252
348.8074 22.675 0.246
348.8125 22.357 0.178
348.8243 22.610 0.165
348.9463 22.587 0.141
348.9580 22.913 0.174
348.9697 22.911 0.206
348.9815 22.769 0.157
Continues in electronic form
Table 6
Photometric data - Eclipsing binaries
HJD Magnitude σ
-2450000
D33J013422.1+304710.4 - V
332.7272 19.881 0.038
332.7556 20.013 0.040
332.7787 19.942 0.032
332.7855 19.984 0.030
332.9925 20.152 0.038
333.8915 20.036 0.029
333.8982 20.081 0.030
334.8091 19.937 0.029
334.8157 19.916 0.032
334.8274 19.952 0.026
348.7933 20.096 0.037
348.8074 20.129 0.050
348.8125 20.084 0.038
348.8243 20.089 0.040
348.9463 19.918 0.040
348.9580 19.928 0.028
Continues in electronic form
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Table 7
Photometric data - Periodic variables
HJD Magnitude σ
-2450000
D33J013420.2+303400.7 - V
332.8749 20.863 0.054
332.8866 20.836 0.053
332.8984 20.912 0.060
333.9348 21.164 0.072
333.9466 21.176 0.060
334.7195 21.314 0.105
334.7367 21.354 0.116
334.9713 21.233 0.070
334.9830 21.252 0.064
334.9948 21.381 0.069
348.8472 20.865 0.070
348.8589 20.874 0.067
348.8707 20.787 0.063
348.8972 20.874 0.063
349.0038 20.919 0.063
Continues in electronic form
Table 8
Photometric data - Miscellaneous variables
HJD Magnitude σ
-2450000
D33J013331.1+303502.4 - V
332.8749 19.741 0.033
332.8866 19.726 0.033
332.8984 19.743 0.029
333.9348 19.735 0.032
333.9466 19.742 0.033
334.7195 19.825 0.039
334.7367 19.767 0.037
334.9713 19.748 0.035
334.9830 19.707 0.029
334.9948 19.689 0.029
348.8472 19.892 0.037
348.8589 19.916 0.043
348.8707 19.932 0.046
348.8972 19.853 0.037
349.0038 19.838 0.033
349.9414 19.769 0.067
Continues in electronic form
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Table 9
M33 Classical variables
Designation R.A. Dec. Type Per (d) Notes
Classical DIRECT (J2000.0) Cl. DI. Cl. DI.
Du22-V01 D33J013409.8+303814.5 01:34:09.8 30:38:15 V C · · · 32.55
Du22-V02 D33J013418.4+303837.1 01:34:18.4 30:38:37 V N · · · · · ·
Hu26-V03 · · · 01:33:25.9 30:48:34 C · · · 41.68 · · ·
Hu26-V04 D33J013423.6+304204.6 01:34:23.6 30:42:05 C C 27.37 27.28 1
Hu26-V05 D33J013404.9+304022.6 01:34:04.9 30:40:23 C C 14.60 14.63
Hu26-V06 · · · 01:34:45.1 30:49:25 V · · · · · · · · ·
Hu26-V07 D33J013411.3+304156.3 01:34:11.3 30:41:56 C C 26.56 26.56
Hu26-V08 D33J013355.1+302957.4 01:33:55.1 30:29:57 E E · · · 5.095
Hu26-V09 D33J013406.8+303940.2 01:34:06.8 30:39:40 C C 18.90 18.89
Hu26-V10 D33J013405.1+303851.4 01:34:05.1 30:38:51 C C 69.50 56.98
Hu26-V11 D33J013402.8+304145.7 01:34:02.8 30:41:46 C C 23.43 13.04
Hu26-V12 D33J013401.7+303923.1 01:34:01.7 30:39:23 C C 21.68 21.68
Hu26-V13 D33J013359.7+303937.2 01:33:59.7 30:39:37 V V · · · · · ·
Hu26-V14 D33J013331.1+303143.2 01:33:31.1 30:31:43 V C · · · 55.17 2
Hu26-V15 D33J013359.4+303226.7 01:33:59.4 30:32:27 V C · · · 50.28
Hu26-V16 D33J013353.4+303535.3 01:33:53.4 30:35:35 C C 17.50 17.48
Hu26-V17 D33J013350.7+303544.2 01:33:50.7 30:35:44 C C 23.30 23.31
Hu26-V18 D33J013354.8+304106.5 01:33:54.8 30:41:07 C C 34.00 33.95
Hu26-V19 D33J013357.1+304512.4 01:33:57.1 30:45:12 C N 54.71 · · ·
Hu26-V20 D33J013352.4+303844.2 01:33:52.4 30:38:44 C C 35.95 35.94
Hu26-V21 D33J013351.8+303951.0 01:33:51.8 30:39:51 V C · · · 67.32
Hu26-V22 D33J013351.4+303830.7 01:33:51.4 30:38:31 C C 21.82 21.79
Hu26-V23 D33J013351.2+303758.2 01:33:51.2 30:37:58 C C 13.56 13.56
Hu26-V24 D33J013349.8+303758.7 01:33:49.8 30:37:59 C C 12.89 12.91
Hu26-V25 D33J013358.8+303719.7 01:33:58.8 30:37:20 C C 13.44 24.56
Hu26-V26 · · · 01:34:37.9 30:41:26 C · · · 23.26 · · ·
Hu26-V27 D33J013344.6+304314.1 01:33:44.6 30:43:14 C C 22.45 22.42
Hu26-V28 D33J013414.7+304413.9 01:34:14.7 30:44:14 C C 18.58 18.61
Hu26-V29 D33J013341.6+303609.2 01:33:41.6 30:36:09 C C 36.31 37.34
Hu26-V30 D33J013329.3+303744.4 01:33:29.3 30:37:44 C C 46.03 46.00 2
Hu26-V31 D33J013327.5+303707.2 01:33:27.5 30:37:07 C C 37.33 37.32 2
Hu26-V32 D33J013326.2+303319.4 01:33:26.2 30:33:19 V C · · · 20.00 2
Hu26-V33 D33J013324.7+303517.2 01:33:24.7 30:35:17 C C 20.50 20.51 2
Hu26-V34 · · · 01:33:22.4 30:48:48 C · · · 22.16 · · ·
Hu26-V35 D33J013302.3+303632.9 01:33:02.3 30:36:33 C C 30.51 30.54 2
Hu26-V36 D33J013412.2+304641.4 01:34:12.2 30:46:41 C C 35.80 35.87
Hu26-V37 D33J013345.0+303952.2 01:33:45.0 30:39:52 C C 17.60 17.59
Hu26-V38 D33J013401.2+303113.7 01:34:01.2 30:31:14 C C 25.04 24.88
Hu26-V39 · · · 01:34:13.9 30:50:35 C · · · 16.17 · · ·
Hu26-V40 D33J013346.0+304231.9 01:33:46.0 30:42:32 C C 12.92 12.93
Hu26-V41 D33J013330.2+303637.4 01:33:30.2 30:36:37 C C 17.98 17.97 2
Hu26-V42 D33J013332.9+303548.4 01:33:32.9 30:35:48 C C 30.34 30.29
Hu26-V43 D33J013331.5+303351.2 01:33:31.5 30:33:51 C C 20.17 20.17
Hu26-V44 D33J013329.5+303556.9 01:33:29.5 30:35:57 C C 30.12 30.66 2
Hu26-V45 D33J013343.9+303245.1 01:33:43.9 30:32:45 V C · · · 73.97
HS53-A · · · 01:32:33.0 30:30:25 V · · · · · · · · ·
HS53-B D33J013349.2+303809.1 01:33:49.2 30:38:09 V · · · · · · · · · 3
HS53-C D33J013335.2+303559.9 01:33:35.2 30:36:00 V V · · · · · ·
VHK75-46 D33J013409.0+303300.4 01:34:09.0 30:33:00 V N · · · · · ·
VHK75-47 · · · 01:34:23.2 30:56:53 V · · · · · · · · ·
VHK75-48 · · · 01:33:07.2 30:45:43 V · · · · · · · · ·
VHK75-49 D33J013423.6+304204.6 01:34:23.6 30:42:05 V C · · · 27.28 4
VHK75-50 · · · 01:34:21.4 30:55:39 V · · · · · · · · ·
VHK75-51 · · · 01:33:00.2 30:46:46 V · · · · · · · · ·
VHK75-52 · · · 01:34:25.3 30:54:37 V · · · · · · · · ·
VHK75-53 · · · 01:35:01.4 30:32:05 V · · · · · · · · ·
VHK75-54 D33J013410.8+303316.8 01:34:10.8 30:33:17 V N · · · · · ·
VHK75-55 · · · 01:32:45.4 30:35:19 V · · · · · · · · ·
VHK75-56 · · · 01:34:34.3 30:26:28 V · · · · · · · · ·
VHK75-57 · · · 01:33:24.8 30:17:54 V · · · · · · · · ·
VHK75-58 D33J013317.5+303210.2 01:33:17.5 30:32:10 V V · · · · · · 2
VHK75-59 D33J013403.1+304221.0 01:34:03.1 30:42:21 V · · · · · · · · · 5
VHK75-60 D33J013336.5+303530.7 01:33:36.5 30:35:31 V V · · · · · ·
VHK75-61 D33J013411.5+303312.6 01:34:11.5 30:33:13 V V · · · · · ·
VHK75-62 D33J013345.2+303138.2 01:33:45.2 30:31:38 V V · · · · · ·
VHK75-63 · · · 01:33:39.4 30:21:11 V · · · · · · · · ·
VHK75-64 · · · 01:33:29.4 30:18:49 V · · · · · · · · ·
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Table 9—Continued
Designation R.A. Dec. Type Per (d) Notes
Classical DIRECT (J2000.0) Cl. DI. Cl. DI.
VHK75-65 · · · 01:34:54.2 30:41:10 V · · · · · · · · ·
VHK75-66 D33J013319.3+303641.7 01:33:19.3 30:36:42 V V · · · · · · 2
VHK75-67 D33J013257.6+303156.4 01:32:57.6 30:31:56 V E · · · 3.312 2
VHK75-68 · · · 01:33:57.5 30:42:15 V · · · · · · · · · 6
VHK75-69 · · · 01:33:31.8 30:19:54 V · · · · · · · · ·
VHK75-70 · · · 01:34:30.7 30:32:17 V · · · · · · · · ·
VHK75-71 · · · 01:34:12.1 30:53:13 V · · · · · · · · ·
VHK75-72 D33J013416.0+304115.3 01:34:16.0 30:41:15 V V · · · · · ·
VHK75-73 · · · 01:33:49.1 30:52:21 V · · · · · · · · ·
VHK75-74 · · · 01:33:28.8 31:00:40 V · · · · · · · · ·
VHK75-75 · · · 01:34:14.0 30:52:47 V · · · · · · · · ·
VHK75-76 D33J013416.3+303353.4 01:34:16.3 30:33:53 V V · · · · · · 7
VHK75-77 · · · 01:33:55.7 30:27:25 V · · · · · · · · ·
VHK75-78 · · · 01:33:09.3 30:25:58 V · · · · · · · · ·
VHK75-79 D33J013329.3+303744.4 01:33:29.3 30:37:44 V C · · · 46.00 2,8
VHK75-80 · · · 01:33:53.8 30:26:42 V · · · · · · · · ·
VHK75-81 · · · 01:34:55.5 30:43:49 V · · · · · · · · ·
VHK75-82 · · · 01:33:49.1 30:51:35 V · · · · · · · · ·
VHK75-83 D33J013410.9+303437.5 01:34:10.9 30:34:38 V V · · · · · ·
SC83-A01 D33J013318.6+303915.9 01:33:18.6 30:39:16 C C 8.54 8.54 2
SC83-B01 D33J013252.6+303713.3 01:32:52.6 30:37:13 C C 37.62 37.55 2
SC83-B08 D33J013253.5+303810.2 01:32:53.5 30:38:10 C N 3.23 · · ·
SC83-D54 D33J013323.1+303039.6 01:33:23.1 30:30:40 C C 8.74 8.74 2
SC83-E14 D33J013256.3+303437.1 01:32:56.3 30:34:37 C C 12.82 12.82 2
SC83-F08 · · · 01:32:32.3 30:31:08 C · · · 21.28 · · ·
SC83-F09 · · · 01:32:36.3 30:31:42 C · · · 18.10 · · ·
SC83-F12 · · · 01:32:34.7 30:36:52 C · · · 18.48 · · ·
SC83-G01 D33J013331.3+302946.9 01:33:31.3 30:29:47 C C 17.56 17.55
SC83-G04 · · · 01:33:20.3 30:29:05 C · · · 13.00 · · ·
SC83-G05 · · · 01:33:20.3 30:28:54 C · · · 8.78 · · ·
SC83-G06 · · · 01:33:18.9 30:27:09 C · · · 26.32 · · ·
References. — Du22: Duncan (1922); Hu26: Hubble (1926); HS53: Hubble & Sandage (1953); VHK75:
van den Bergh, Herbst & Kowal (1975); SC83: Sandage & Carlson (1983)
Note. — Key to types: C: Cepheid; E: Eclipsing binary; P: periodic variable; V: miscellaneous variable;
N: does not display variability in the DIRECT database; (. . .): object outside the boundaries of the catalog
of Macri et al. (2001a), coordinates obtained from the literature or the digitized POSS plate of M33.
Note. — [1]: possibly mis-identified with nearby star in original finding chart; [2]: variable located in
DIRECT field C (Stanek et al. 2001); [3]: saturated in DIRECT images; [4]: same object as Hu26-V04;
[5]: very faint, below detection threshold in DIRECT images; [6]: very faint, below detection threshold in
DIRECT images; [7] possibly mis-identified with nearby star in original finding chart; [8]: same object as
Hu26-V30
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Table 10
Variables in common with Kinman, Mould & Wood (1987)
Designation R.A. Dec. DIR. Per. (d) Notes
KMW DIRECT (J2000.0) type K D
Objects classified as Cepheids or periodic (Tables III & IV)
P11721 D33J013412.2+304641.4 01:34:12.4 30:46:41.4 C 35.90 35.86
P13013 D33J013409.6+304536.0 01:34:09.6 30:45:36.0 C 25.26 25.29
P16673 D33J013402.8+304145.7 01:34:02.8 30:41:45.7 C 25.20 13.04
P22263 D33J013347.2+303536.2 01:33:47.2 30:35:36.2 C 26.50 26.50
P23601 D33J013332.9+303548.4 01:33:32.9 30:35:48.5 C 30.42 30.29
P28325 D33J013331.4+303016.3 01:33:31.4 30:30:16.3 C 26.91 26.98
P28834 D33J013331.3+302946.9 01:33:31.3 30:29:46.9 C 17.58 17.54
Q09498 D33J013419.0+304441.4 01:34:19.0 30:44:41.4 C 20.16 20.21
Q09738 D33J013415.1+304453.3 01:34:15.1 30:44:53.3 C 14.91 14.92
Q10256 D33J013414.7+304413.9 01:34:14.7 30:44:13.9 C 18.61 18.61
Q10954 D33J013423.6+304204.6 01:34:23.6 30:42:04.6 C 27.24 27.28
Q11994 D33J013420.5+304101.4 01:34:20.5 30:41:01.4 C 16.00 15.96
Q12170 D33J013411.3+304156.3 01:34:11.3 30:41:56.3 C 26.55 26.57
Q12510 D33J013424.1+303953.5 01:34:24.1 30:39:53.5 C 21.98 21.91
Q14347 D33J013417.6+303819.7 01:34:17.6 30:38:19.7 C 23.31 23.31
Q14382 D33J013354.8+304106.5 01:33:54.8 30:41:06.5 C 34.10 33.95
Q14651 D33J013412.5+303839.8 01:34:12.5 30:38:39.8 C 15.01 11.24
Q18231 D33J013410.2+303407.8 01:34:10.2 30:34:07.8 C 19.40 19.36
Q18675 D33J013353.4+303535.3 01:33:53.4 30:35:35.3 C 17.50 17.48
Q18797 D33J013350.7+303544.2 01:33:50.7 30:35:44.2 C 23.31 23.31
Q19113 · · · 01:33:43.8 30:36:09.8 · · · 13.44 · · · [1]
Q21204 D33J013401.2+303113.7 01:34:01.2 30:31:13.7 C 25.07 24.88
Q21837 D33J013335.0+303336.5 01:33:35.0 30:33:36.5 C 15.09 15.07
Q15383 D33J013408.4+303817.2 01:34:08.4 30:38:17.2 C 65.70 14.35 [2]
Objects classified as long-period variables (Table II)
P11172 D33J013358.0+304850.2 01:33:58.0 30:48:50.2 V 538 · · ·
P11629 D33J013408.5+304714.9 01:34:08.5 30:47:14.9 N 458 · · ·
P11988 D33J013409.8+304643.7 01:34:09.8 30:46:43.7 V 386 · · ·
P14476 D33J013347.5+304630.9 01:33:47.5 30:46:30.9 V 497 · · ·
P16071 · · · 01:33:43.5 30:44:52.1 · · · 620 · · ·
P16339 D33J013403.7+304202.9 01:34:03.7 30:42:02.9 V 680 · · ·
P20917 D33J013339.0+303828.9 01:33:39.0 30:38:28.9 V 760 · · ·
P21091 D33J013351.4+303640.0 01:33:51.4 30:36:40.0 V 685 · · ·
P23182 D33J013338.8+303532.5 01:33:38.8 30:35:32.5 V 589 · · ·
P23324 · · · 01:33:34.8 30:35:50.4 · · · 398 · · ·
P25017 D33J013335.9+303344.0 01:33:35.9 30:33:44.0 V 980 · · ·
Q12254 D33J013416.0+304115.3 01:34:16.0 30:41:15.3 V 815 · · ·
Q14906 D33J013409.1+303846.5 01:34:09.1 30:38:46.5 V 730 · · ·
Q16350 D33J013357.0+303818.0 01:33:57.0 30:38:18.0 V 690 · · ·
Q17032 D33J013357.8+303717.9 01:33:57.8 30:37:17.9 V 650 · · ·
Q17675 D33J013417.8+303355.9 01:34:17.8 30:33:55.9 V 760 · · ·
Q18180 D33J013419.6+303303.2 01:34:19.6 30:33:03.2 V 516 · · ·
Q18569 D33J013400.4+303451.4 01:34:00.4 30:34:51.4 N 770 · · ·
Q21736 D33J013346.7+303218.1 01:33:46.7 30:32:18.1 V 516 · · ·
Q21765 · · · 01:33:43.9 30:32:33.7 · · · 458 · · ·
Q22366 D33J013345.2+303138.2 01:33:45.2 30:31:38.2 V 589 · · ·
Unclassified variables (Table V)
P08862 D33J013423.1+304847.8 01:34:23.1 30:48:47.8 P · · · 56.0
P12989 D33J013408.8+304543.5 01:34:08.8 30:45:43.5 C · · · 13.53
P13943 D33J013357.4+304559.4 01:33:57.4 30:45:59.4 V · · · · · ·
P14523 D33J013354.9+304532.5 01:33:54.9 30:45:32.5 C · · · 35.74
P16747 D33J013350.0+304314.8 01:33:50.0 30:43:14.8 V · · · · · ·
P17502 D33J013357.4+304113.9 01:33:57.4 30:41:13.9 C · · · 11.62
P21428 D33J013350.6+303617.1 01:33:50.6 30:36:17.1 V · · · · · ·
P26729 D33J013333.4+303146.7 01:33:33.4 30:31:46.7 V · · · · · ·
Q09219 D33J013416.8+304518.8 01:34:16.8 30:45:18.8 V · · · · · ·
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Table 10—Continued
Designation R.A. Dec. DIR. Per. (d) Notes
KMW DIRECT (J2000.0) type K D
Q09711 D33J013409.6+304536.0 01:34:09.6 30:45:36.0 C · · · 25.29
Q14261 D33J013401.3+304026.9 01:34:01.3 30:40:26.9 C · · · 14.85
Q14783 D33J013416.3+303801.6 01:34:16.3 30:38:01.6 V · · · · · ·
Q16182 D33J013417.9+303557.8 01:34:17.9 30:35:57.8 C · · · 16.50
Q16280 D33J013358.5+303812.8 01:33:58.5 30:38:12.8 V · · · · · ·
Q16905 D33J013358.8+303719.7 01:33:58.8 30:37:19.7 C · · · 24.56
Q17869 D33J013416.3+303353.4 01:34:16.3 30:33:53.4 V · · · · · ·
Q18561 D33J013357.0+303516.9 01:33:57.0 30:35:16.9 V · · · · · ·
Q20522 D33J013357.7+303235.1 01:33:57.7 30:32:35.1 V · · · · · ·
Q21312 D33J013411.9+302947.6 01:34:11.9 30:29:47.6 C · · · 13.31
Q21314 D33J013401.6+303103.1 01:34:01.6 30:31:03.1 C · · · 15.78
Q22208 D33J013408.8+302857.7 01:34:08.8 30:28:57.7 C · · · 19.14
Q23496 D33J013349.9+302928.9 01:33:49.9 30:29:28.9 V · · · · · ·
Q23908 D33J013343.5+302938.3 01:33:43.5 30:29:38.3 V · · · · · ·
Note. — Key to DIRECT types: C: Cepheid; P: periodic variable; V: miscellaneous variable;
N: non-variable star present in the catalog of Macri et al. (2001a); ; (. . .): no star present in the
catalog of Macri et al. (2001a) at this position.
Note. — [1]: very faint, below detection threshold in DIRECT images. [2]: classified by
KMW87 as a W Vir candidate.
